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ABSTRACT
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The scope of transplanting cotton under irrigated 
conditions mm field tooted during 1979 to 1981 with two 
cultivero (MCU 9 and Uoralakstoi), two methods of raising 

nursery (Pal nursery and polythene beg) and three ages of 
seedling (20# 40 and 60 days) compared with the direct 
seeding during the normal sowing period (14th August) in 

a randomised blocks design, replicated thrice daring 1979- 
In the nest year, too ages of seedlings (30 and 45 days) 
and the direct seeding were compered at three levels of 1 

(90, 120 and 150 kg !l/he) under three dates of sowing (1Ath 
August, 29th August and 13th September). In 1981* three 
ages (20, 30 and 45 days) end the direct seeding were 
studied at two population levels (17,860 and 22,222 plante/ha) 
under the three dates of sowing in a split plot design, 
replicated thrice.



the hybrid, Veralakshnl yielded better then ISCU 9 
both under direct sown and transplanted conditions, Seedlingo 

raised from sal nursery and polythene bag© did not differ In 
their yield potential. Owing to cheapness, ease of raising 

and maintenance, pal nursery offered greater scop© for large 
scale adoption, She ©stent of establishment of seedling© in 
the main field was 92«*9© a© against 86-92 'per cent with the 
direct seeding,

fhe crops sown and transplanted on 14th August were 

superior in growth and yield component© owing to prevalence 
of optimum weather conditions, Progressive reduction in 

seed cotton yield was observed with a successive fortnightly 

shift in sowing and trancplanting from 14th August to 15th 
September, She solar radiation levels received during the 

cropping period accounted for 74 per cent of variation© in 

the seed cotton yield,

fhe boll saturation and harvesting periods were short­
ened by 10-15 days in the late sown crops duo to an increase 
in relative temperature disparity (BSD) from October to March, 
Progressive decrease in the accumulated photothermal units 
(PfO) and solar radiation levels (SE) were observed as the 
sowings and transpleatings were delayed. It was predicted 
that an accumulated pro of 27,000 (2500 growing degree days 
and a quantum of 40,000 Cal om*^{222 Cal ceT^ day*’**) of SS
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would be required to produce 30 q/ha of seed cotton, The 

solar energy conversion efficiency was greater in 14th August 
sown and transplanted crops# The net return was high in the 
14th August crops.

Application of R at 120 lig/ha wao economical for the 

14th August sowing and 90 kg K/ha for late sown crops, 
nitrogen application promoted the solar energy conversion 
efficiency and P and K uptake.

The higher population Increased the seed cotton yield 

with 29^h August and 13th September crops# whereas* for the 
14 th August crops* the population levels were of no consequence.

The transplanted crops were shorter with lesser MI and 
IMP than the direct seeded ones due to lag period observed 
during the establishment stage coupled with an early shift 
to the reproductive phase.

In 1979* the 20 day old seedling was superior in seed 
cotton yield over the 40 and 60 day old seedlings and produced 
as such as 97 per cent of the direct sown crops. During I960 
and *81 the 50 day old seedling was superior in seed cotton 
yield to the direct sowing and the 45 day old seedling* 

coupled with a reduction in field duration by two weeks.
The mean increase in seed cotton yield registered by the 30 
day old seedling was 4,80* 6,68* 5*54 q/ha* respectively.



over the direct seeding under 14th .August, 29th August and 

13th September. In both the years, the seed cotton yield 

from the 30 day old seedling transplanted on 29th August 

was comparable with that of the direct seeded crops sown 

on 14th August. Likewise, transplanting the 30 day old seed­

ling on 13th September resulted in an increased yield by 

2.64 9/ha then the 29th August direct sown crops. I’he net 

return and return per rupee invested wee high with the 30 day 

old seedling.

Ihe results of the present study have brought out 

the advantage of the transplanting over the conventional 

direct sowing, especially under late sown conditions.

Raising the pai nursery in advance and transplanting 30 day} 

old seedling early in the season would result in yield 

advantage over the direct seeding. In case of anticipated 

delay in the availability of the mainfield and water receipt 

for irrigation, transplanting proves more beneficial to the 

late direct seeding. In water scarcity areas, nurseries can 

bo raised at required intervals end seedlings transplanted 

in a phased manner, i'hus^transplanting in cotton proves 

to bo a viable agronomic practice to make good the probable 

yield loos of late seeding.
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CHAPTER I
INTRODUCTION

India has the unique distinction of growing cotton in 
a largest area of 8*1 million hectares amongst the cotton 
growing countries of the world, accounting for about 10 per 
cent of the total area under this crop. It ranks 4th in 
production, next to USSR, China and USA with an average yield 
of 176 kg of lint/ha. In Tamil Nadu,it is grown in 328 thousand 
hectares, out of which 48 per cent is under irrigation. In 
production,it ranks 3rd (496 thousand bales) with a mean yield 
of 257 kg of lint/ha.

Cotton is a long season plant, requiring uniformly high 
temperature during the growing season and also adequate sun­
shine hours curing the period of early growth to full bloom.
The specific climatic requirement of the crop limits Its culti­
vation to warmer regions. It is very sensitive to the changes 
in climatic conditions, hence, the optimum sowing period should 
provide the weather requirements of the crop at the required
level. The optimum time has been found to vary within the cow-

\

ing season of a place. Delayed sowings invariably result in 
reduced yields. The delay in sowing under certain situations 
becomes unavoidable due to. scarcity of water for irrigation. 
Under such contingencies, in the case of other crops, nurseries 
are raised at the optimum periods and seedlings trams planted 
later. Such technologies are not practised in cotton.
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iii)

She present investigation was therefore taken up to

evaluate the different methods of raising seedlings

fix the optimum age of seedlings for transplanting

compare the performance of transplanted crops with 

direct seeding under different dates in the winter 

season

study the response of transplanted crop to nitrogen 

and population levels

study the seasonal influence on growth and yield of 

cotton.

Attempts were made to transplant cotton by raising 

nurseries as practiced in cereal crops. Yield levels were 

far from satisfactory owing to poor establishment as compared 

to the direct seeded crops. Seedlings were also raised in 

polythene bags and transplanted, Though the yield level was 

comparable with direct sowing, the cost in raising seedlings 

is too high for adoption under large scale. Of late, similar 

to dapog nursery in ricej pal nurseries were developed in 

Tamil lacu with a high per cent of success in the establish­

ment of soedlin; s. The information on the optimum age of 

seedlings, comparative performance with direct sown crops 

under different dates in a season and other agronomic practices 

available are meagre.

H
*

t«
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CHAPIFR II

Relevant literature on

Hurocry techniques end transplanting in cotton.
Effect of sowing dates and weather parameters on growth, 
yield components, yield and quality characters*

REVIEW OP LITERATURE

Cotton is an important commercial crop grown in winter 
as well as in summer under irrigated conditions. Cotton is 
very specific to ito climatic requirements and reacts unfavour­
ably for any shift in sowing date from the normal period. 
Experiments have conclusively proved that late sowing in a 
locality invariably results in reduced yield. However, 
practically it becomes difficult to stick to optimum time of

s

sowing. Late harvest of previous crop, unfavourable soil 
condition for the preparation of lend owing to inclement 
weather, non-availability of water for irrigation, uncertainty 
in receipt of water in canals are some of the caucee which 
lead to delayed, sowing. Under such situations, to minimise 
the magnitude of yield losses due to delayed sowings, agronomic 
practices such as adoption of closer spacing, dibbling the seeds 
with minimal tillage in stubbles of the previous crops are 
advocated. Ihe results of the recent investigations with 
transplanting of cotton through seedlings raised at the optimum 
period in advance offer scope! for mitigating the ill- effects 
of late sowing.
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iii) Effect of nitrogen on growth, yield components, yield 
and quality characters.

I

iv) Effect of plant population on growth, yield components, 
yield and quality characters.

v) Studies on nutrient uptake, which may throw some light 
on the problem chosen are reviewed in the following pages.

2.1. Huroerv techniques and transplanting
2.1.1. Vegetative propagation; Cotton is a tap rooted plant.
As such direct seeding is the rule. With the introduction of 
hybrid cottons for large scale cultivation the cost of seeds 
has escalated because of the labour intensive hybrid seed 
production system.

attempts were therefore made to propagate the plants 
through cuttings as in other horticultural crops. Hard and 
sesihard wood cuttings from monopodia! branches were made to 
root in the field nurseries by treating them with plant 
hormones like 2,4-E and planted after 45 days (Sheelavantan 
et al., 1975)* Instead of field nurseries, the cuttings were 
made to root in polythene begs end this method was found use­
ful in propagating and maintaining the parents used for 
hybridisation (Paulas, 1979)* The possibility of air layering 
was established by Mehetre and Thombro (1977) in sterile plants. 
They observed the root formation within 28 - 39 days and 
complete establishment of layers was observed. The large scale
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adoption of this method was not feasible because of the sophis­
ticated techniques Involved in producing large number of air 
layers ,

2.1.2, gransplanting through seedlings In Maharastra, Fulkarai 
et el. (1961)9 succeeded in transplanting 22 days old seedlings 
of CO 4 long staple cotton raised in field nurseries with more 
than 95 per cent establishment in the main field, At Coimbatore, 
Palaniappan and P.anaewamy (1974) through their field studies 
observed a reduction in yield to the tune of 80 per cent vtei ootten 
was transplanted with seedlings, raised' from field nurseries as
compared to that from the direct sown crop. Seedlings rained

\

from specially prepared nurseries in which the top soil was 
removed to a depth of 15 cm and refilled with pea haulms to a 
depth of 7*5 cm over laid with soil and compost were tried by 
Govil and Singh (1977) In Utter Pradesh, ghey observed^, direct 
seeding to bu advantageous over transplanting, however, they 
recommended the use of seedlings so raised, for gap filling in 
the direct sown crops.

Investigations by!Gaffer et al, (1979) in Fgypt as well.,
- indicated the superiority of direct seeded crop in its yielding 
ability over transplanted crop, even under late sown conditions,

' I

These observations pointed to the feasibility of transplanting 
cotton^eventhough*the yield with transplanted crop fell short 
of direct sown crop.
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In Maharastra, Bod ad e (1965)9 compared the performance 
oi crop with seedlings raised under different methods against 
the direct sowing® He observed better establishment with seed­
ling raised in polythene bags and leaf cups in the main field 
(80£), as compared to direct seeding (7250* Later studies on 
this aspect revealed that seedlings of 45 day old raised in 
polythene bags performed better than direct sown crops even 
under rainfed conditions (Kaiwar, 1972 and Singh and Jain, 1974)* 
In Rajasthan, ?4athur et at* (1976), recorded maximum plant stand 
and increased yields when cotton was transplanted from the seed­
lings raised in polythene bags* Besides, the transplanted crop 
endured the high temperature and wind erosion hazards during the 
normal sowing period in the month of April, most successfully 
than the direct sown crops* Owing to high cost involved in the 
production of seedlings In polythene bags, it was recommended 
for gap filling in the direct sown crops*

The tap root system of cotton is the bottle neck in 
transplanting. To obviate this difficulty, attempts were made 
to arrest the tap root growth and to induce the fibrous root 
system in the seedling stage,by providing an impervious layer 
below the rooting medium* In ^emil Nadu, for cotton, *Pai 
nursery* was attempted, simulating T a cog method of raising 
rice seedlings. The nursery can b© rolled like a mat (2nd taken 
to the main field at the time of transplanting (Arunaehalam and 
Ramanujam, 1981)*
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She authors re ported. Increased yield, reduction In field

duration to the tune of 15 - 20 days, avoidance of late sowing, 

reduction in water use and plant protection,

2,1,3, Standardisation of nursery techniques; Based on the 
results of the studies conducted at the Cotton and lllllet 
Experiment Station, ICoilpatti, the following practices were 

formulated and recommended for adoption (isrunaohalam and 
RamanujJam, 1961)*

Input requirement for producing seedlings to plant one hectare
of main field

Input Variety Hybrid
Nursery area . 25 ffi2 12.5 m2

Polythene sheet 30 m2i 15.0 m2

Old gunny 50 m2 15.0 m2

Farm yard manure and sand 
mixture at 1s1 ratio 100 kg 60 kg
Seed rate (Acid delinted) 8.75 kg Q 2.0 kg ,

550 gm/m & 160 gm/m'
Di-ammonium phosphate 1.250 fcg 2 0.625 kg P

0> 50 gra/m 0 50 gm/mfc

2,1,4, Effect of age of seedling on seed cotton yield : Age of
seedling in cotton as in cereals exhibited a negative relation­
ship on seed cotton yield. Studies made by Arunachalem and 
Ramanujan (1981) indicated that the optimum age of seedling 
varied with the varieties. She seedlings of KCU 8, trano-

i

planted from Rai nursery at 20 days resulted in 28 per cent
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increased yield over direct seeded crop, while, 45 day old 

seedling: registered only 9 per cent increase 0 In the case of 

Varalakehiaij40 day old seedling gave the maximum seed cotton 

yield amounting to an increase of 16 per cent over the direct 

seeded crop, Transplanting of 40 day old seedling of HCU 7 and 

35 day old seedling of Varalakshmi in rice fallows^recorded com­

parable yield of seed cotton with that of their respective direct 

sown crops (Farthasarathy, 1979)*

Studies carried out at the Tamil Nadu Rice Research 

Institute Aduthurai, indicated that transplanting of 25 day old 

seedling of MCU 7 and EgHC obtained from the advance nurseries 

resulted in an increased seed cotton yield by 3.6 and 2,2 q/ha, 

respectively, over thoir direct seeded crops dibbled on the day 

of transplanting (Arunaehalam, 1981), Under rainfed condition, 

Krishnadoss et al. (1979) observed that transplanting of 40 day 

old seedling of Varalakshmi, resulted in 11 per cent increase 

in yield over the oirect sown crop.

2.1.5. Effect of age of seedling on field durations Field 

duration is of great importance in multiple cropping systems 

to accomodate more number of crops per unit time. Transplant­

ing facilitates reduction in field duration of the crop, thus, 

proving to be a viable Agronomic technology for multiple crop­

ping systems. Agronomic investigations indicate a gradual 

reduction in field duration as the age of seedlings at planting 

increases. The reduction in the duration was about 20 days
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when 40 day old seedlingwere planted (Arunachalam and Eamanu^am, 

1981)« A reduction to the tune of 40 days was observed by 

Parthaearathy (1979) in MCI) 7 cotton using 40 day old seedling 

for transplanting. However, in Voralakshmi the reduction in 

field duration was only 20 days,when 35 day old seedling was 

transplanted.

2.2. Effect of oowing dates and weather parameters on growth. 

yield and quality characters

2.2.1• Effect on growth and yield componentss Earlier works 

done in Egypt, Sudan and elsewhere threw light on the importance 

of the optimum sowing periods for cotton in maximising the yield 

and in reducing the crop losses duo to pest and diseases and 

physiological disorders (Gregory et al., 1932, Loiabcrt and 

Crowther, 1935)# $h© date of sowing of the cotton crop appeal’s

to be a very important factor that affects its growth and yield. 

As a rule^cotton crop meets with slightly different conditions 

of day length, temperature and humidity during Its two main 

phases vis., vegetative and reproductive phases, i'he crop 

should therefore be sown^so thai the optimum seasonal conditions 

coincide with the two phases to exploit the maximum yield 

potential of a variety (Paetur, 1959).

Many authors from their studies observed that early sow­

ing in the season resulted in optimum vegetative growth and 

more number of bolls with Increased weight which ultimately
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increased the yield over the late sown crops (Kanniyan and 

Balasubramanian, 1952j Kalyanaraman and Eangaswamy, 1957? 
Sharma, 1961? bhokhawat and Chundawat, 1970 and Misra and 
Malik, 1979).

2.2.2* Optimum period of sowing: Sowing time is automatically 

adjusted by long practice and experience. It is possible that 
the beet sowing period would vary in different parts of the

i

same tract. Ho general principle could be laid down for fix­

ing the optimum sowing period as the crop in each tract has to 
be studied separately on account of different combinations of 
soil and season. In some tracts the range of sowing period may 

be wide, while5in others lb may be narrow (Dastur, 19595*

fhe results of the studies conducted at Coimbatore to 
fix the normal sowing period for winter Cambodia cotton indi­
cated a reduction in yield by 42 per cent when sowing was 

delayed to October as against September (.Anon, 1930).

Kanniyan and Balasubramanian (1952) observed progressive 
and rapid decline in yield as the sowing was shifted from 5th 
September to 20th October, i’h© results of recent studios by 
Chamy and Balasubramanian (1976) broughtout the advantage of 
advancing the sowings. Early August sowings resulted in higher 
yields and the first fortnight of August was found to be the 

optimum period for the variety MCU 5» With regard to summer 
cotton for Coimbatore,tract sowing by lecember-January was
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found not congenial for high yield (Kalyaneraman and Eangaswamy, 
195*7). Subsequently., Sivakuraar (1977) observed that the optimum 
period for MCU 7 summer cotton was 20th February.

(Che optimum sowing period for winter Cambodia cotton in 
the Parambikulam Aliyar Project area was from 15th to 30th 
September (Gopalaswamy and Elangovan, 1977),. Balasubramanian 
et al, (1979) from their field studies concluded that advancing 

the sowings of summer cotton in the southern districts of (Tamil 
Nadu to February 15th from March first week resulted in an 
increased yield. In South Arcot district of Tamil I?adu3early 

sowings in December-January were advocated instead of March 
sowing for higher yield due to less centabescent flowers. For 

the some district, the month of August was found to be the 

optimum period for winter crop (Ramachandran and Sethuraman, 

1955).

In Parbhani (Maharashtra)Bthe normal sowing date was 

observed as 4th August. Barly sowings by 19th April resulted 
in as much as 211 per cent increased yield over the normal 
date. When sowing date was shifted to 5th July, the increase 

was only 20 per cent. In Siruguppo, 15th July sowings increased 
the yield by 32 per cent over the normal date of 14th August. 
Advancing the sowings from normal date to 31et July, the in­
crease was 14 per cent. In Haichur tho yield increase was 47 
per cent,when the sowings were taken up on 1st May, while, the
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increase was only 17 per cent for the 1st June sowings 

(Koraddi et al.. 1980). In Uttar Pradesh, Sharma (1961) 

observed,April 1st was the optimum sowing date, while, subse­

quent findings of Singh et al. (1968) and Govil and Singh 

(1977) revealed that 15th March was better than later sowings* 

Misra and Melik (1979) under Baneras conditions observed the 

optimum date of sowing to be 12th May.

In Rajasthan, Simlote et al„ (1967) concluded that the 

sowing on April 30th was superior to other delayed sowings* 

However, later studies by Shekhawat and Chundawat (1970) 

indicated a reduction in yield when sowings were delayed from 

20th April to 19th June, For Hcmar tract of Madhya Pradesh, 

Singh et al* (1969) suggested mid-May sowings for increased 

yield. Daetur (1959) observed that different strains had 

different optimum periods 6f sowing in the same locality in 

Punjab and the optimum period was from late May to June. 

Subsequently5 Singh (1967) suggested that sowings should be 

completed before May for better yield.

Parry (1961) observed early March to be the optimum 

sowing time in Sahara regions, Couilloud and Baeschner (1971) 

from Iran did not find any yield difference, when cotton was 

sown in February or mid-April. Srisook et al. (1973) in 

Central plains of Ihaiwan,observed that December sowings gave 

higher seed cotton yield. In Bangaladesh,Sobhan (1979) sug­

gested to complete the sowings during the first fortnight of 

September for higher yield.
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The time at which cotton should he planted depends on 

weather conditions which vary widely from one place to another 

and also from year to year. In fact., during the whole year 
there is hardly any date on which planting docs not take place 
in one or another part of the world. She months in which it 

occurs in moat important cotton growing; countries are, 
Tanganyika-January to May; Mexico-Eebruary; Egypt-larch; 

Turkey-March to May; U.S.A., China, Hussia and Greece-March 

to June; Ugonda-May to August; India-June to August; Sudan- 
July and August; Australia-September to January; Brasil- 

September to December and Rhodesia and South Africa - November 

and December (Chrietidis and Harrison, 1955).

2,2.5. Effect of weather parameters on growth, yield components 
and yields High temperature and high relative humidity during 
the crop period were stated as the primary causes for low 

yields in cotton. Hesketh and low (1968) observed that plants 
were taller.,when grown under high temperature ofter the squar­

ing period, leaf area and plant weight at squaring were reduced 

when plants were exposed to low day/night temperatures 
(Moraghan et al,, 1968), Dry matte.r production at peak flower­

ing increased with higher temperature (Thomson, 1965).

Both fruiting and boll development were found to be 

closely associated with night temperature. Decreased night 
temperature resulted in the formation of more number of 
flowers and increased fruit set. Temperature above 19.4 °C



and below 13.3°C reduced the fruiting index (Gipson and Johan, 
1968). Maximum temperature above 58°C occurlng, a frotnlght 
prior to anthesis caused anther sterility. Wind velocity, 
pan evaporation and total solar radiation 15 days prior to 
anthesis was observed to have negative association with anther 
sterility (Meyor, 1969, Ehlig and lemert, 1973). Fischer, 
(1975) did not find any significant association between boll 
set and day temperature, though, he observed a highly signi­
ficant negativei correlation with night temperature. From 
their field studies Yfoulia and Fasoulao (1978) observed that 
under a 24 hours cycle (mean temperature 10 - 50°C)3 night 
temperature shortened the boll period upto five times more 
than day temperature. A negative effect of temperature on 
the boll maturation period was observed by Mutasaere (1976), 
Hanjura and Newton (1981) and Gipson (1981). The multi­
variate temperature-yield .analysis carried out by Loaaa et al. 
(1976) revealed that weekly maximum temperature accounted for 
28 per cent and weekly minimum temperature by 14 per cent of 
the variability in seed cotton yield.

Hoffman and Kawlins (1970) observed that anthers did 
not dohisce at low relative humidity of 25 por cent as well as 
at the high range of 90 per cent and the optimum was 65 per 
cent.

i

Memhan and low (1972) observed that cotton plant 
required certain minimum number of heat units for each phase

**
N.



to occur. from flowering onwards, there appeared to he more 
dependence upon the heat units required. The optimum GDI) 

(Growing degree days) was estimated to be 900 from sowing to 
flowering, 2100 from flowering to maturity and the total GDI 
was 3000 for the cropping period. It was also predicted to 

be possible to obtain 3000 kg of seed cotton per ha with a 
ODD of 2250, if the average level of solar radiation during 
the season was 580 cal cm day • Young et al, (I960) 

reported that the number of day degrees accumulated between 
sowing to boll stage end then to open boll stage was signi­
ficantly lees for late sown crops, The duration of boll 

period was shortened by diminished accumulation of day degree. 
The day degree units are more closely correlated from planting 
to maturity,and from squaring to flowering, suggesting the 

independent response to temperature and time.

2.2.4. Solar energy conversion efficiency; The pronounced 
Importance of light as a factor determining the dry matter 
production of chlorophyllous plants reveals a possibility to 

increase ;crop yield by a better use of solar energy. The 
efficiency of, .solar' energy conversion of crop plants is 
usually calculated as a percentage of chemical energy of dry 

matter produced in plants in a period to the corroeponding 
incident solar energy at the top of the plants (Hayaehi, 1966)

Many of the cultural practices utilized is growing 
crops also have a major part of their effect through mechanism
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of photosynthesis, Poorly fertilized plants have low rates 
of photosynthesis. Optimum planting dates take advantage of 
light end temperature regimes of nature that bast fit the 

photosynthetic efficiency, optimum for the species (Moss end 
Musgrave, 1972), In rice at hooting stage, the solar energy 
conversion efficiency was 1,4 to 3*0 per cent (Hayashi, 1966), 

She photosynthetic efficiency for different cropping systems 
ranged irom 1,583 to 2,015 per cent (Hair et al«« 1973),

2,3o Effect of K on growth, yield components, yield and quality
characters

2.3,1• Effect on growth characterss Linear increase in plant 
height in cotton with the enhancement in If levels was observed 
by many workers (Hcddy and Eao, 1970; C-opalaswaray et al«.

1974; Srnivasan et al., 1979; Aravindbabu, I960). However, 
a few researchers did not observe nitrogen to have any in­
fluence on plant height (Makerji et al,, 1975; Cham? et al,. 
1977 and Balasubrananiaa, 1977).

Higher dry matter production due to Iff application was 
reported by iranclea et al.. (19795 and Aravindbabu, (I960),
Leaf area index was found to increase upto 120 kg H/ha 

(Hunsigi, 1973). Growth analysis parameters like HAH, GGR and 
EGR were found favourably influenced by K application 
(Brinivaaan et al.« 1979 and Mayilsami, 1978), Contradictory 

views were put forth by Hunsigi (1973) and Bhardwaj et al.(1975l
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stating that these parameters wore poor predictors of yield. 
Similarly leaf area index and FAR had no relation with yields 

since*the involvement of ’sink* as the determinant of yield,

2,3,2, Effect on yield components: Increased doses of N 
favourably influenced the number of aympodial branches per 
plant (Mayilsami, 1978, and Aravindbabu, 1980), In certain 

Instances N application did not influence the number of 
sympodial trancheo (Chamy et si., 1977 and El-3)ebaby et al.» 

1977), Damodaran (1975) and Jaganathan (1979) observed 

application to increase the fruiting points per plant, while, 
such positive effect was not observed by Kunasekaran (1978),

Nitrogen increases the yield mainly by contributing to 
the increase in number of bolls. Grimes et al, (1969) showed 
a close relationship between boll production and yield. The 
boll number contributed to about 91 per cent of the yield.
However*Upadhyay and Choudhery (1971) observed, the contri­

bution by the number of bolls to be 60 per cent of the seed 
cotton yield. Many research workers observed,N to have a 
positive influence on the boll number and boll weight (Qureshi, 

1962} Balasubramanian, 1977j Jaganathon, 1979 and Aravindbabu, 
1980), Bodade (1965) observed^increased boll number and 
weight in transplanted cotton for the application of 67,5 kg 

N/ha.
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2.3.3. Effect on yield; The positive response of cotton to 
IT application had been well established and about 88 per cent 

of variation in seed cotton yield was attributable to the 
effect of 11 (Hunsigi et al,, 1972). While reviewing the results 
of a number of trials conducted In India, Kemmler (1975) 

observed., an yield increase of about 5.7 kg of seed cotton per 
kg of N applied. She magnitude of response to applied I? was 
found to be dependent on the initial soil fertility (Gardener 

and fucker, 1967).

While reviewing the results of the manorial trials on 
cotton in Madras State* Mariakulandai and Morachsn (1965) con­
cluded that no uniform recommendation of fertilizers was possi­

ble. They also pointed out that separate recommendations have 
to be made based on the response obtained in each locality.

Chandramohan and Gopalakrishnsn (1969) reported that 
the optimum dose of N for KCU 1 cotton was 67 kg/ha and 

Appadurai ot al. (1976) observed 60 kg H/ha to be economical 
for the variety MCU 3, under th© soil conditions of Lower 
Bhavani Project area of Tamil lladu, Horn elan ©than and Hegarajan 

(1961) and Bamodaraa (1975) concluded from their studies that 
the economic optimum dose was 40 kg/ha for irrigated cotton. 
Gopalaswemy and Panikar (1974) and Gopalaawam.v et al. (1974) 

concluded from their manorial experiments that the optimum 
dose of U for the variety MCI! 3 was 90 kg/ha9whilej, it was 
103 kg/ha for MCU 5 under the soil conditions of Parambikulam
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Aliyar Project area in ffamil Madu. layilsami (1978) found 
that the optimum dose for KCU 5 under Coimbatore conditions 

was 60 kg/ha. Subsequently., Aravindbabu (1980) as well 

observed 60 kg M/ha to be optimum for MCE 9 cotton,

Balaeubraraanian (1977) and Chamy (1979) found that for 
the hybrid cotton CBS 156* the optimum dose was 120 kg 11/ha.

At Siruguppa In Karnataka9 the hybrid variety Varalakshmi 

responded upto 120 kg I/ha (Koraddi et al., 1980), Bodade 
(1965) observed that transplanted crop responded favourably 

for the application of 67.5 kg M/ha as compared to signi­
ficantly poor response with direct sown crop. On the contrary, 
non-significant response to 1 application was reported by Hati 

(1970). Instances wherein,higher levels of H to depress the 

yield are not uncommon-. Hunsigi et al. (1972) and Eao and 
leaver (1976) viewed that quadratic response for higher levels 
of I might be due to excessive boll drop and boll rot favoured 
by rank vegetative growth,

2.3.4, Effect on quality characterss Nitrogen had no favour­
able Influence on ginning percentage (Wankhede and Sadaphal, 

1977). Depressing effect of I was observed by Kanniyan et al. 
(1968) and Shalaby et al. (1977) due to increased seed weight 
without corresponding increase in lint weight.

Enhancement in applied I increased the fibre length en(-j 
fibre strength of cotton (Kanniyan et al, I960), Nitrogen did 

not affect the seed index (-Aravindbabd, 1980). However,
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Shalaby et al„9 (1977) 316 not observe any depressing effect, 
Thus* the effect of !f on quality characters was found to be 

inconsistent,

2,4, Effect of plant population on growth, yield components, 

yield end quality charaotero

2.4.1. Effect on growth characters: An optimum plent density 

is one, where* the crop should be able to make full use of the 

available nutrients and solar radiation to produce higher 

economic or biological yield, Plant height to be inversely 

related to the plant density was^ observed by Qureshi and Khan, 

(1974), Sinha (1974) and Fowler and Hay-, (1977)# Lower popu­

lations reduced plent height due to more branching and enpres- 

sion of apical dominance (Sinha, 1974)*

Under high plant density, Fowler and Hay (1977) observed, 

increased leaf area index owing to increased plent number 

through reduced land area occupied by an individual plant,

2.4.2, Effect on yield componentss Smiting efficiency de­

creased with the increase in plant density oe a result of 

lower per cent of assimilates translocated in to the fruiting 
forme (Fowler aid Hay, 1977), A decrease in boll weight and 

else was observed at higher plant population and reverse was 

the case with lower densities (Baker, 1976; Hao and Teaver, 

1976), Conversely, Karan! et al„ (1974) reported that the 

population levels did not influence the boll weight and siae.
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2.4.3. If feet on yields Increased yields viere obtained \?lth
a population reuse of 70,000 to 121,000 plants/ha by Bridge et al. 
(1973) end 79*000 to 155*000 plunla^ha by Fowler and Key (1977).
A population density of 44,000 plents/ha was found to be optimum 

for KCU 5 and MCU 9 (Venkitaswamy, I960 and Aravindbabu, 1980).
For ^aralakehmi cotton3e population level of 17, 860 plents/ha 
with a spacing of 90 x 60 cm was found to be optimum (Korad&t 

et ale. I960)•

Absence of any influence of population density on yield 
was observed by many workers (Singh and Singh, 1975* Baker 

1976 and Bira.idar et al. 1977). On the other hand, increased 
yields were observed under higher density levels by Heddy and 
Kao (1970) and Upadbyay et al. (1977).

2.4.4. Effect on quality charactersi Baker (1976) found that 
highest plant population produced finer fibres, Wanked© and 

Sadapal (1977) observed that plant population had no influence 
on seed and lint indices. In come cases low plant density
was found to increase ginning per cent?.1 (Hawkins and Peacock, 

1973* Venkitaawamy, 1900).

£.5# nutrient uptake
2.5*1. Effect of El on other nutrientss rihe increased uptake 
of P and K In plants for the application of H wee observed 
by Francis et al. (1979). Plant h content was found to increase 
with the higher levels of H by Bhanmugasundaram and BanRaran(1978).
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Kaximum uptake of N in plants was observed at first boll 

opening stage (Basinlcl et alo9 19755*

?*5*2. Effect of dates of sowing on ?? uptakes 2'ho uptake was 

higher in the early sown crops because of increase in M1V*

A comparatively higher temperature regimes prevailed daring 

the cropping period increased the mineralisation of h9 

resulting in more uptake (Baetur, 1959 end Burhan and Jackson, 

19735*
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CHAPTER III

MATERIALS AKt UFTHODS

The scope of transplanting irrigated cotton foes studied 

for three years from 1979-81 at the Agricultural College and 

Research Institute, Tamil ilaclu Agricultural University, 

Coimbatore* The details of materials used and methods followed 

arc presented in this Chapter*

3*1* Location

The Coimbatore Agricultural College larm is located in 

the Korth Western Eono of Tamil IJadu at 11° north latitude 

and 76° 57” east longitude* The station is at an altitude of
i

427 metres above mean sea level*

3*2* Field and soil

The experiments were conducted in field numbers HA 1,

HA 2 and 69 of the Eastern Block* The soil type of the expert®

mental site was clay loam* The nutrient status of the soil
!

wee low in available H, medium in available PgO^ and high in

available ICgO (Table 1)* Bulk crops of fodder maize were
I

raised in the fields without fertilization to minimise the
i

soil heterogenity in the proceeding jseasons of the experiment, 

3*3* Climate and weather
MMPMCOMnMMSMHaMMtlBOttnDHaMnHBaiMMiaMWKIIBMaMft

The annual average rainfall of Coimbatore is 6?6 mm.

The moen maximum and minimum temperature are 31 °C and 21*0 °C
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2 *

respectively,, Three distinct seasons prevail in this region 

and they are summer, monsoon and winter with varying temper­

ature and rainfall patterns,

Sable 1. Initial soil analysis data of the experimental fields

Particulars
Experimental fields

A, Mechanical composition
(Percentage on oven dry basis)

i) Clay 35,2 36,3 22.3

ii) tilt 26*5 27,1 14,5

iii) Fine send 19.8 18,2 28.7

iv) Coarse sand 17.2 17,0 32.7

B. Chemical composition ,

i) Available >1 (kg/ha) 210.3 195.2 254.4

ii) Available P^Oj. (kg/ha) 20.5 18.2 16,9

iii) Available KgO (kg/ha) 380.1 420.5 347.5

iv) Electrical conductivity 
(m.mhoe/em) 0.8,1 0.79 0.71

v) pH (1s2 soil s water 
suspension) 8.1 7,9 7.5

Experimental crops from August to April were raised in

o
04

o
■O £5

OK
£5 r~
o

*u £;
f-s

three years. The meteorological data on maximum, minimum 

temperatures, relative humidity, rainfall and solar radiation



25

were recorded for the crop periods. The data are presented 

in i-ig, 1 and Appendix 1. The data on day length at 11 °?T 

latitude were calculated from the table publiched by C.I. 

Ceetllc and C09 London (cited by HadQnan9 1981) and data 

furnished In Appendix II.

3.3.1. Lay degrees and nhotothermal units3 Growing day degree 

or accumulated day degrees ere an arithmetic summation of dally 

mean temperature above a certain threshold level® These are 

the means for assessing plant growth, development and saturat­

ion in relation to air temperature® She degree day values 

were determined by subtracting a threshold constant of 1£0S°C 

from the daily mean temperature as suggested by V.lisle (1974) 

and Y©ung ot ale (1980).

Photothermal units are obtained by multiplying day 

degrees with day length, Photothermal units relating to any 

period of growth was obtained by adding the individual units 

per clay during that period (Appendix III).

3.3.2. Energy conversion efficiency: The solar energy con­

version efficiency was worked out as suggested by Hayashi

(19C6).

Solar conversion 
Efficiency^')

(Fixed energy)
(Intercepted energy)

4000 s Till
Total incident energy y, 0.45

x 100



FIG. 1 WEATHER DATA FOR THE CROP PERIOD ( 1979-81 )
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Notes i) 1 gram dry weight was assumed equivalent to 

4000 Col,

li) rhotosynthetically effective radiation, which

was assumed as 45f of the total incident radiation.

3.4• Crop and varieties

One new cotton MCU 9 (Oosaypiuia hirsuxum) released 

from TMU during 1978 and another popular hybrid cotton 

¥aralQkehmi (Gossvpiuia Mrsuturn x berbadenee) released from 

the University of Agricultural Sciences, Bhorwar were tried 

in the first year* Varalalcehmi alone was included for the 

study during the second and third years..

MCU 9 is' a variety derived from the Madras Cambodia 

Uganda varieties* It has a field duration of 160 to 165 days* 

¥eralakshmi ie the first generation (P^) obtained from cross­

ing Lakshmi end SB 289 A'* It is highly responsive to fertilisa­

tion and has field duration of 190 to 200 days*

5*5* Preparation of field✓ Bin iii'.'Tnr-trmrMWMMMMM T-rrrr—

Ihe fields were brought to fine tilth by repeated 

ploughing and harrowing» ‘^he plots were demarked end ridges 

were formed with manual labour according to the required 

spacings*

3*5*1* Preparation of nursery? Pal nurseries were prepared

for getting the oeedlingo* ihe nursery area required was 
212.5 and 25 m res pec tiv ely 3 for »aralakshmi and MCU 9 to plant
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one hectare of main field, Seedlings to transplant the experi­

mental plots were raised in one square metre area in each of 

the 'varieties, Slightly raised beds were formed and levelled. 

Polythene sheet of 200 gauge was spread with a gunny base over 

the polythene sheet, Using wet mud, bunds were formed on oil 

the four sides, .About 20 kg of well decomposed farm yard 

manure and send mixture (1s1) and 50 gras of di-ammonium phos­

phate were mixed and spread uniformly over the bed to a thick­

ness of 5 cm. She seeds were placed on the medium, gently 

pressed and covered with minimum quantity of faro yard manure 

and sand mixture, Catering was done with rose can, twice for 

first three days and then once in the afternoons. One spray­

ing of rogor (raonocrotophoo) at 0,03 per cent was given on 15th 

day.

In polythene bags of 6 cm s 10 cm else, the seme medium 

was filled to 3/4 capacity, The seeds wore placed and watered, 

The seedlings were maintained as in the case of pal nursery,

3,6, Experimental details

Experiments were conducted during the winder seasons of 

the years 1979$ I960 snd 1981 witr. different treatments. In 

the first year, two methods of nursery with different ages of 

seedlings were compared under the normal date of sowing, The 

results indicated that the variety Varelakehrai was superior 

to I'CU 9 in seed cotton yield, Pai nursery was better than 

polythene bags in respect of cheapness, easo of raising and
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handling. Twenty day old seedling recorded almost equal yield 

to that of direct sowing* v=?hlle960 day old seedling produced 

significantly lower yield. Baaed on the results* the treatments 

were modified in the second year, thirty and 45 day old seed­

lings wore compared with direct sowings under three dates and 

three nitrogen levels, with Varalakshmi alone. In the third
V

year the nitrogen levels were elimin afeed as the results confirmed 

the recommended, levels and also the transplanted crops did not 

differ in their response. Two population levels were included

to find out whether the yield loss under late sown conditions
!

could be made good by increased population. In addition to 

30 end 45s 20 day old seedling were included to assess the 

possibility of getting increased yield.

3.6.1. hesign and layouts Handoaised blocks design in the 

fii'st year and split plot design in the second and third years 

with three replications were followed, The details arc as 

follows8

Winter. 1979

Treatment Cultivar Me of seedling Method of nursery

1 11CU 9 20 day Pai nursery (?I7)

2 KCU 9 40 day Pai nursery (PI?)

3 r’CU 9 60 day Pal nursery (PH)

4 KCU 9 20 day Polythene beg (PB)

5 KCU 9 40 day Polythene bag(PP)

6 MCU 9 60 day Polythene bag''TP)

7 MCU 9 ' Bircct sowing
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Cultivar Age of seedling Method of nursery

Varalakshmi 20 day Pal nursery (PN)

Varalakshmi 40 day Pal nursery (?n)

Varalakshmi 60 day Pal nursery (Kf)

Varalakshmi 20 day Polythene bag (PI?)

Varalekshni 40 day Polythene bag (PE)

Varalakshmi 60 day Polythene bag (?E)

Varalakshmi Direct sowing

Design 

Keplication 

Plot size

Spacings

- Randomised blocks design 

~ Three

«■ Gross » 4»5 m x 7.2 m

Net - 3.0«x6,6a (MOD 9)

2.7 m 3? 6,0 ta (Varalakshmi)

s 90 cm x 60 os (Varalakshmi)

75 cm x 50 cm (MOD 9)

Seedlings of different ages were obtained from the same
/

nursery raised on the date of direct sowing in the main field 

(14.8.79).
Winter 1980 

Treatments

a. Ma3a plots (Bate of sowing x 
Nitrogen level)

Bate of sowing

i) 14 th August
ii) 29th August
iii) 13 th September

Wiates 1981

(Bate of sowing x 
Population level)
Bate of sowing

MKAOMMMWHVOMMMMHClMMVMHniiBOIKSHMMBBnRlHMS.

14th August 
29th August 

iii) 13th September

i)

+=>
s0)

$d®u£r»

€0 
o

V
>!

 PO
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nitrogen level Population level

1) Recommended level normals, 17*860 pl/ha (?,Q)120 kg/ha (l?120) 18

ii) 25$ less of recosi- 25$ more s 22*222 pl/ha (Poo)
mended level 90 kg/ha (K^q)

ill) 25$ more of recommended 
level 150 kg/ha (H^q)

b* Sub-plot
Me of seedling

i) Direct sowing 1) Direct sowing

ii) 30 day old seedling (30 day) ii) 20 day old seedling 

ill) 45 day old seedling (45 day) ill) 30 day old seedling

iv) 45 day old seedling

(20 day) 

(30 day) 

(45 day)

Design - Split plot

He pile at ion - Three

Plot sise - Grose - 7*2 m s 5*4 m Gross? 7*2 m x 5®4 m

list - 3»6 m x 4*2 m Net ? (B^ -3*6 m x 4*2 m

0'2$ -5.6 e x 4i5 b

Spacing? 90 cm x 60 cm P,18 - 90 cm x 60 cm

P22 - 90 cm x 45 cm

Different ages of seedling for different dates of trans- 

plantings were obtained from the nurseries raised in advance*

3*6*2* Sowing and transplanting? Acid dellnted cotton seeds 

were dibbled at 2 seeds in MCU 9 •, and one seed in Varalakshmi, 

Only one seedling per hill was transplanted after irrigating 

the field as practised in the case of millets* After recording
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the establishment/germinatlon counts, gap filling with seeds 
and seedlings was done on 9th and 4th day, respectively# 
thinning in the ease of direct sown crops was done- on 15th day, 

leaving one plant per hill.

3o7# Manures end fertilisers

3«7#1* nitrogens la the first year K was applied at 60 aid 
120 kg/ha, respectively, for KCU 9 and Varalakshmi in three 

splivso In the second year it was applied cs per treatments, 
while,, in the third year it was applied at 120 kg/ha, since 
¥aralakehml alone was used#

3o7<>2. Phosphoruss In the first year P was applied at 30 and 

60 kg PgOgj/ha respectively, for KCU 9 and Varalakshmi# la 
the second and third years 60 kg PgO^/ha was applied#

3#7.3» Potassiums Turing the first year potassium was applied 
at 30 and 60 kg KgO/ha, respectively, for KCU 9 and Varalakshmi. 

It was applied at 60 kg/ha during the second and third years#

3«0. After cultivation

Two hoeings and weeding, one hand weeding on 20ih and 
40th clay and earthing up on 60th day were given , Irrigations 
were given at 25 per cent available moisture in the soil#

Heed based plant protection measures were adopted as per the 
recommendation of the Tamil lladu -Agricultural University#

3.9» Harvest
Opened bolls were harvested at weekly intervals#
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3*10. Biometric observations
3• 10«I ® Growth chargeterss The following observations were 
recorded from five plants selected at random in each plot and 

mean values were worked out*

3*10*1*1. Plant heights Plant height was measured at 
squaring* flowering and maturity period^end expressed in cm.

3*10*1*2. Leaf area index (MI)8 Leaf area was measured as 
suggested by Irudayaraj and Oivara^ (19795* The LAI was com« 

puted by dividing the leaf area of a plant by the land area 
occupied by it*

3*10*1 *3* Pry matter production (LI.'P) s Samples were collected 
at squaring9 flowering and at maturity from the sampling rows* 

The plants were separated in to different partse the weights 
were recorded ,on moisture free basis and computed to kg/ha.

3*10*2* Yield components
gad*T* gwo»friip—n iwiiimw—www»

It

3*10*2*1* Humber of aonooidias The number of monopodial
!

branches arising from axillary buds were counted at maturity 
of the crop*

3*10.2*2* Humber of aymnodias The syapodial branches arising 
from extra-axiI1ary buds were counted at maturity*

3*10*2*3* Humber of fruiting pointers Total number of fruiting 
points per plant was recorded at final harvest.
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3.10,2.4. ITumber of bolls per plants She total number of 
bolls picked at each picking till the completion of harvest 
were summed up.

3.10.2.5* Setting per cents The setting per cent was worked 
out from the number of fruiting points and total number of 
bolls harvested.

3.10.2.6. Boll weights The weight of matured bolls picked 
from the tagged plants wore recorded and expressed in g/holl.

3.10.3. Quality characters
3*10.3.1. Earliaesss The number of days taken to attain 50 per 
cent flowering, number of days to first boll opening and per 
cent of seed cotton harvested to the total on 150th day were 
taken to determine the earlinees as suggested by Sivesubramanian 
(1962).

3.10.3.2. Ginning per cents It denotes the ratio of the weight 
of the lint to the weight of the seed cotton expressed in per 
cent, Duplicate samples, each ha/ing 100 seed cotton from 
each plot were weighed and after ginning, seeds were weighed 
separately*

3.10.3.3. Lint indents The weight of lint obtained from ICO 
seeds was expressed in grams.

3.10.3.4. Seed indexs The weight of seeds obtained from 100 
seed eotton was expressed in grams.
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3»10.3.5* Mean fibre lengths The mean fibre length was deter­

mined by ‘Ball’s sorter’ and expressed in ma (Sundaran and 

Iyengar® 1968)« ’

3*10.30S. Mean fibre finenesss It is the measure of fibre 

weight in yug/g unit length of fibre. It ms determined with 

the help of a micronaire.

3.10.3.7. Bundle strengths It is the ratio of tho breaking 

strength of a bundle of fibres to its might, -Duplicate 

tufts of fibres, weighing one mg were fed in to the ’Presscly 

strength fester’ which gave reading In Ib/mg. 5fhe value ms

expressed in g/tex by multiplying the pressley strength index
}

with factor 5*36. :

3#10.3-8. Maturity- coefficients It is the ratio of the
i

mature, half mature-and immature fibres in a sample of lint. 

It ms determined by using micronaire instrument by dr flow 

method aa suggested by Sundarsa end lyangar (1968). -A sample 

of 3.24 s of lint was fed into the instrument and compressed 

air was allowed to: pass through the sample with and without 

spacer and the difference between the two readings were noted 

and referred to a standard table which indicated the maturity 

coefficient directly,

3.11. Chemical analysis
3»11o1o Plant analysiss She plants collected for dry matter

i
\

estimation were used and the dried samples were ground and 

analysed for If, P land K.
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3.11.1.1. Nitrogeni Nitrogen wop estimated using micro® 

kjeldatal method suggested by Yoshida et al. (1972) and 
expressed as per cent on oven dry basis. The uptake was 

computed to kg/ha.

3.11.1.2. Phosphoruss Qotal P was estimated by triple acid 
digestion method described by Jackson (1973) and estimation 

was done eolorimetrically using photo-electric colorimeter
i

and expressed as per cent on oven dry basis. The uptake 

was computed to kg/he,

3.11.1.3. Potassiums K content was estimated using triple 
acid method (Jackson, 1973) with flame photometer and ex­

pressed as per cent on oven dry basis. The uptake was 

calculated to kg/ha.

3.12. Statistical analysis

The data were analysed as per methods applicable for 

the randomised blocks and split plot designs. Correlation 

and regression analysis were also done with meteorological 

data collected (Snedecor and Cochran, 1967).
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CHAPTER IV

RESULTS AfJL DISCUSSION

The results of the field experiments conducted fat 

Tamil Nadu Agricultural University, Coimbatore during the 

©inter seasons of 1979 through 81, relating to the studios 

on transplanting of irrigated cotton are presented and dis­

cussed in this chapter under Tart A and Pert ?,«
I

PART A ;
I

Studies on the nursery methods and ope of seedlings 
(Winter 1979)

PART B
Studies on the age of seedlings under different dates 

of sowing and transplanting, nitrogen and population 

levelo (Winter I960 and *81),

4.1o Season:

The thirty years mean data on weather parameters 
(1951-*60) indicate that the Coimbatore tract enjoys a Eiild 

warm climateo The warmest month ie April (35 °C end 23 °C 

maximum and minimum, respectively) and the cooler month ie 

January (maximum temperature 29 °C and minimum temperature 

17#8°C'; • The vapour pressure deficit shows that the atmosp­
here is saturated during October (75«5f' Hh) and drier during
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March (56-? Hh), Coimbatore receives just 650 ram of rainfall 
in 42 rainy days, nearly 50 per cent of which is accounted 
for during the Worth-east monsoon. Coimbatore has clear 

sunshine for 10 hr/day during March and a minimum of 4.3 hr/day 
during July.

In general,the weather factors during 1979 were normal, 

except rainfall, A total of 1300 mm of rainfall was received 

during the year in 59 rainy days, which was a record high for
i

80 years. In November alone 664 mm of rainfall was recorded, 
which was equivalent to an year's normal rainfall.

During the cropping period of I960, the mean maximum

and minimum temperature were 30.9 arid 19.8 °G as against the
30 years average of 30.0 and 21.1 °C respectively. The solar

o _<?radiation received ranged from 180 to 280 Cai cm day .

The total rainfall recorded was 484 mm during the crop period 
in 19 rainy days as against 443 mm in 30 rainy days of 30 
years average.

During the cropping period of 1961, the mean maximum 

and minimum temperature were 29.9 and 19.2°C. The solar 
radiation received was from 138 to 281 Oal ceT day • The 
total rainfall received during the cropping period was 243 mm.

In general there were not much variations in respect 

of temperature, relctive humidity and solar radiation levels
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among the cropping seasons, except the Abnormal rainfall during 
the cropping season of 1979 aid below normal in the cropping 
season of 1981«

TAUT A

Studies on the nursery methods and age of seedling,

4»2, Seedling height (fable S)

Varalakahmi wao taller than KCU 9 true to the genetic 
make up, ihe seedlings raised in polythene bogs were taller 
than those from pai nursery# fhe availability of more foraging 
medium for each of the seedling can be attributed to the tallness#

In the ml nursery,the height of seedlings (both Vara- 
lakehmi and j..CU 9) increased with the age, even though, the rate 
of increase was smaller with the ageing# Beyond 40 days, the 
availability of nutrients in the medium would hove been a 
limiting factor for the smaller increase in growth observed# 
However, vhc- progressive increase in height of the seedling 
from the polythene bags was directly proportional to the ege#
Ihe greater availability of nutrients from polythene bag could 
be the reason for the differences in growth rate# Cinilor 
pattern of growth of the seedlings la oai nursery was observed 
by jArunachelim and ^©manujam (1961)#
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22.0
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98.1 93.7 93.4

96,5 97.5 97.0

85.6 97.6 91.6
— c 86.5

93.4 97.9

92.1

94.5

2 ! day 7.6 10.6 

40 day 14.5 17.4 

60 day 18.4 25.6 

Direct sowing -

Mean 

1CU 9

Varalakshial

15.5 17.8

<■*» *r» C.S.(P=0.05)

Variety 1.22 H.S.
Methods of nursery 1.82 I.S.
Ages 1.82 3-73
Methods s Ages 3.B2 7.38

Table 2. Seedling height of cotton and establishment in
the main field

Characters

Treatment

Seedling height (cm) E st ablishment(^)
■D -I, P.B. lean P.I. ?.B. Mean

I.S. =s Hot significant
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4oj5. Kstabliabxacnt of seedlings in the gain field (Tabic 2)

The optimum plant stand in the main field is largely 
determined by the germination capacity of the seeds in the 
case of direct sosn crop, while, in the transplanted cropjit 
depends on the establishment of seedlings after transplanting* 
The extent of establishment of seedlings in the main field was 
as high as 92 to 98 per cent, while, the germination was only 
86 per cent with the direct sown crop* The extent of establish­
ment with bICll 9 end Varalakshmi, respectively* was 92 and 94 
per cent.

The success of establishment of the 60 day old seedlings 
from pal nursery was* however, lower as compared to the 20 or 
the 40 day old seedling. This could be attributed to the lose 
of tender fibrous roots whozij the seedlings were removed from 
the nursery on account of ramification of the roots. Such 
differences were not recorded with the seedlings from poly- 
xhene bags as they were transplanted intact,without disturbing 
the root system.

4.4. Growth components
4.4.1. Plant height (Table 3)s Plant height is on indicator 
of growth performance of the crop as influenced by the en­
vironmental and management factors. Varalakshmi was taller 
than HCU 9 at maturity, Varalakshmi being a hybrid3 put forth 
greater growth than MCU 9* The direct seeded plants were 
taller then the transplanted ones. £s the age of the seedlings



42

increased9 a progressive decrease in plant height was observed. 

The plant height from the polythene beg nurseries were com­

parable with -shat from the pai nursery. V.itb the increase in 

the age of seedling az transplan ting4 the plant height at 

harvest decreased progressively*

Vegetative phase decreased progressive^when seedlings 

of higher age were transplanted* The early change in the 

physiological phases* might have resulted In the diversion of 

available photosynthatos to the developing reproductive organs 

to a greater proportion zhm to the m oris tom at ic ‘sinks9 0

4.4.2* Leaf area lades (LAI) (Table 3)s MI determines the 

total photosyntheslKing area available to the plant and the 

quantum of source that would bo ultimately available for 

translocation to the sink. Varalaltshsni produced greater MI. 

In general LAI of both the varieties was lower. This might 

bo due to continuous rainfall coupled with reduced levels of 

solar radiation, loading to reduced growth and development of 

leaves.

The MI values did not differ among the methods of 

nursery. MI was larger with the direct seeded crop than in 

the transplanted ones. However9 the LAI with the 20 day old 

seedling was comparable with that of the direct seeded crop.

The MI from the 60 day old seedling was smaller than that 

from the 40 day old seedling. The decline in the LAI values in 
aged seedlings might be due to their physiological ageing which 
reduced the grand growth phase of the crops in the main field.



mtam (Si .g*»

oVO CM CM

CM »VO to Cj {V%. • •oao

VO CO CO •“ v~ e » oooo

«r-cavo • » 0 CO Sn CO

O CM CM...

«

S.
P«
 C.

D.
(P
«0
o0
5)

S.
Ej
j C

.D
.(
P»
0*
05
)

C.
B.
(P
«0
o0
5)

S.
lw

4*
7 

4 
.2
 

3.
3

Va
ri
et
y

Me
th
od
s 
of
 n
ur
se
ry
 

Ag
ee

20
 d
ay
 117.6

- 1
13
.5
 11

5.
5 4.

6 4.
8 

40
 d
ay
 92.6 

99
.8
 96

.2
 4.1

 4.3
 

60
 d
ay
 78.6 

84
.0
 81

.3
 3.2

 3.4
 

Di
re
ct
 s
o®
in
g « 

- 12
8.
0 - 

-

73
18
 61

16
 67

17
 

68
16
 62

48
 65

32
 

41
40
 42

19
 41

80
 

- - 
68
42

54
65

64
49

4,
0

4.
6

6*8U
sns

1C
U 
9

Va
ra
la
ks
hm
i

55
27

60
91

.2
4.
0

99
.1

96
.2

:e
an

Me
an

P.
B

,

nea
tmoit

P.
E,

Me
an

P.
B*

P.
H.

Dr
y 
na
tt
er
 p
ro
du
ct
io
n 

(k
g/
ha
)

De
af
 a
re
a 
in
de
x

Pl
an
t 
he
ig
ht
 (
cm
)

Ch
ar
ac
te
rs

tr
ea
tm
en
t

fa
ci
e 
3.
 P

la
nt
 h
ei
gh
t,
 l
ea
f 
ar
ea
 i
nd
ex
 a
nd
 d
ry
 m
at
te
r 
pr
od
uc
ti
on
 i
n 
co
tt
on

COVM

So
to
 s 

In
te
ra
ct
io
ns
 a
re
 n
ot
 s
ig
ni
fi
ca
nt
 

IF
.S
. s

 Ho
t 
si
gn
if
ic
an
t



4,4.3* Dry matter production (331?) (fable 3)s Dry setter 
production of a crop reflects its efficiency of utilisation 
of available resources such as solar energy, moisture and 

nutrients, under a given environmental condition.

file PMP at harvest was greater in Varalakshmi than in 
MCU 9. fhis is a reflection of the increased LAI and higher 
plant height observed with Varalakshmi., The I'M? with the 20 

day old seedling was higher than that from the 60 day old 
seedling and was comparable with that of the direct seeded 
crop and the 40 day old seedling,, Sixty day old seedling 

produced the lowest weight of dry matter due to its poor 
growth as reflected in plant height and IAI.

4.5* Yield components and yield

4.5.I* Monoioodial branching (fable 4)s Generally more number 

of monopodial branches results in greater vegetative growth. 
Mono pod ial branches were more in Varalakshmi than in MCU 9.

Seedlings transplanted from pal nursery and polythene 
begs did not differ among themselves in this character.

fhe 20 and the 40 day old seedlings produced comparable 
number of branches with that of the direct seeded crop, while, 
the 60 day old seedling produced leas number of branches due 
to shorter vegetative period in the field.
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4.5.2* gympodia! branchiae (Table 4)s Sympodial branches 
that arise from extra axillary buds are more important aa they 

bear the most of the flower buds. Kore number of oympodial 
branches was observed in Varalakolimi•

The number of sympodial branches from pel as well ae 
polythene bags was comparable, The- trails planted crops with 

the 20 and the 40 day old seedlings produced as many eympodla 
as in direct seeded crop* Sympodia from the 60 day old seed­
ling were fewer.

4.5.3. Humber of iruiting points per plant (Table 4)s Fruiting 

points in ^aralakehmi were more than in I4CU 9. The number of 
fruiting points were not influenced by different nursery 
methods.

Creator number of fruiting points wasc observed in the 

direct seeded crop which was on par with that from the 20 day 
old seedling. The number of fruiting points was the least 
with the 60 day old seedling, m a result of less number of 
eyspodial and monopodial branches.

4.5.4* Humber of bolls per plant (Table 5)8 Among the yield 
components, boll number per plant exerted greater influence 
on the seed cotton yield. Higher number of bolle per plant 

was observed in Varalakshiai as compared to that in MCU 9, as 
a consequence of increased number of fruiting points.
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Seedlings from the pal nursery or the polythene bag were 

of no consequence in the production of bolls. fhe number of 
bolls produced per plant by the 20 day seedling was on par 
with the direct seeded crop. fhe 60 day old seedling recorded 

less number of bolls per plant owing to lesser number of fruit­
ing points, monopodial and eympodial branches.

4.5*5. Boll weight (fable 5)s Boll weight of KGB 9 was signi­
ficantly higher than that of Varalakshmi. ihe reason for this 

variation might be that Varalakshmi produced almost double the 
number of bolls per plant, fhc nursery methods had no effect 
on the boll weight.

fhe 20 day old seedling produced heavier bolls than the 

40 and the 60 day old seedlings and was on par with the direct 
seeded crop, fho boll weight was the least with the 60 day 
old seedling. fhe reason for this may be due to insufficient 

leaf area developed to make effective use of the available 
solar energy.

4*5.6. Setting per cent (fable 5)s Varalakohmi recorded higher 
boll setting per cent than I.1C0 9. Boll setting per cent did 

not differ with the method of nursery, fhe setting per cent 
was not influenced by ages at transplanting, eventhough*there 
were significant variations in the number of fruiting points 

and the number of bolls produced.
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4»6. Yield of seed cotton (Table 6)

Seed cotton yield from Varalakshmi was higher than from 

MCU 9* Phenoraonoly higher boll number and greater setting per 

cent observed with Varelakshmi contributed to this higher 

yield, eventhough,the bolls were lighter. Seed cotton yield 

from the seedlings of pal was comparable with that from poly­

thene bag. The seed cotton yield from the 20 day old seedling 

was greater than that from the older seedlings and was com­

parable with that from the direct seeded crop. The seed cotton 

yield from the 40 day old seedling was higher than that from 

the 60 day old seedling. The quantum of the seed cotton 

produced by the 20 day old seedling was 97.3 per cent, the 40 

day old seedling 79«6 per cent and the 60 day old seedling 

43»7 per cent of the yield obtained from the direct seeded 

crop. Thus, the use of young seedling la as good as direct 

seeding. The yield tended to decrease with delay in 

transplanting.
r

The method of nursery was of no consequence in yield­

ing ability •

The considerable yield reduction with the 60 day old 

seedling was because of lees number of bolls with reduced 

weight. 4 progressive decline in yield with the increase in 

age of the seedling was reported by Arunachalem and Eesanu^am 

(1981).
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Table 6. Seed cotton yield and nitrogen uptake in cotton

Characters Seed cotton (q/ha) Hitrogen uptake
<kg/ha)

Treatment P.H. P.3. Mean P.N. P.B, lean

20 day 17.10 18.32 17.71 115.2 107.4 111.3
40 day 14.90 15.22 15.06 97.8 90.8 94.3
60 day 7.B1 8.71 8.26 69.1 72.6 ?0.8

Direct sowing - - 18.19 - M 105.5

-.lean 13.2? 14.08 94.0 90.2

MGU 9 12.9 89.6

Yaralakshcai 16.7 101.2

------- m**m**nmmm* .w>«

C.D.(P*0.05)
»

3.Bb> G.D.(P=0.05

Variety 0.44 0.89 4.21 B.45
Methods of 
nursery 0,61 N.S. 7.42 N.S.

Ages 0.61 1.27 7.42 15.22

Hote s Interactions are not significant 
N.S. « Not .-significant
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4.7* nitrogen uptake (Table 6)

The uptake of K was greater in Varalakshmi than is 

MCU 9, as a result of increased dry matter production*

The transplanted crop with the seedlings from different 

nurseries did not differ* in the uptake of H.

The uptake was more with the 20 day old seedling ee 

compared to the 40 and the 60 day seedlings and was on par 

with the direct sown crop* The uptake was the lowest with the 

60 day old seedling, closely following the trend of dry matter 

production*

4.8* Crop duration (Table 7)

Field duration of the crop is important in the adoption 

of multiple cropping systems* The total field duration of 

the direct sown crop was 172 and 195 days for I.iCU 9 and 

Varalakshiai, respectively* A gradual reduction in the number 

of days taken to flower, to boll opon stage and in total 

field duration waa observed with the increase In age of seed­

lings* The reduction in field duration was by 7 to 1C days 

in the case of the 20 day old seedling, 2<t to 28 days with 

the 40 day old seedling and it was 36 days under the 60 day 

old seedling, similar reductions in field duration were 

observed by Arunachalam end Kemanujam (1981)*
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4.9* Economics (Table 6)

The economics of raising seedlings through polythene 
bags and pal nursery was worked out end compared with the 
direct sowing*. The cost of production of seedlings raised 

through polythene bags to plant one hectare of the main field 
worked out to Rs 853 end Rs 421 respectively for MCU 9 and 
Varalskshml, The comparatively high cost incurred was due 

to the Increased labour charges for filling up and sowing 
the seeds in the polythene bags, besides, the cost of the 
bags* The cost of production of seedlings in ECU 9 was twice 

as that of Varalakshai because of higher population*,

In the ease of pal nursery,the cost incurred was 
Hs 240 and Rs 202, respectively,for KCO 9 and Varalakshmi 
as against Rs 548 and Rs 515 for the direct seeding. Thus, 

the saving was Eo 108 for HCU 9 and Rs 117 for Varalakehmi as 
compared to their respective direct sown crops.

On comparing the cost factor and ease of raising, 
pal nursery was found more viable for large scalo adoption.

In view of the lesser nursery area required, high cost of 
seeds end longer duration of the crop,adoption of pal nursery 
for raising seedlings was more advantageous with Varalafcshmi 

than 1ICU 9.

4,10, Summery of results

As a first pliese in the three year research programme.
a field experiment was conducted during the winter season, 1979
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Table 8, Economies on nursery in cotton

S.Ho. Particulars Mount 
Hs* np

a* Raisins seedlings through polythene bag

1) MCU 9
1c Cost of polythene bag at Ps*12/1000

for 44,000 bags 552,00
2* Cost of 10 % of seeds 75*00

5* Pilling with medium, sowing seeds,
watering and plant protection measures 98*50

4o Transplanting 102*50
— WMlKpnlWIMI

Total 828.00
■TTH M T1i»ljnni

li) Varalakshmi
1. Cost of polythene bags at Bs,12/1000

for 18,000 bags 216*00
2* Cost of 2 kg of seeds 120*00

3* Cost of filling, sowing seeds, watering
and plant protection 40*00

4, Transplanting charges 45*00
niwntt,i*g»ow rw»Kai—

Total 421*00

b* Peieing seedlings through *?ai* nursery 
i) MCU 9

1* Cost of 3 kg of polythene sheet at
Es.18/kg and old gunny begs 60*00

2* Cost of 10 kg of seeds 75*00
3* Labour charges for making bode, sowing,

watering and plant protection 25.00
4* Pulling out and transplanting 80*00

Total 240*00
(Continued)
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'fable 8 (Continued)

S.ROc Particulars .Amount 
Re# np,

11) ?eralekshml

1. Cost of 1,5 kg of polythene sheet
and old gunny bags 27.00

2. Cost of 2 kg of seeds 120.00

3. Labour charge a for forming bode,
filling,, sowing, watering and plant 
protection 15.00

4. Transplanting 40.00

Total 202.00

c. Direct sowing 

i) MCU 9

1. Cost of 15 kg of seeds 112.00

2» Dibbling charges 140.00

3. Plant protection 75.00

4. Thinning and gap filling 21.00

Total 346,00

ii) Varalakehml

1. Cost of 2.5 kg of seeds 150.00

2. Dibbling chargee 78.00

3. Plant protection 80.00

4. Gap filling 0,00
— iMBTIWIIIi

Total 319.00
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The objectives were to evaluate the performance of two cotton 

cultivers, two methods of raising seedlings and three ogee of 

seedlings along with a direct sown crop*

The results indicated that, Varalakehni was superior 

to MCU 9 in respect of seed cotton yield* fiaising seedlings 

in pal nursery was found to be economical, easier and offered 

scope for large scale adoption as compared to raising seed­

lings in polythene begs* Establishment of seedlings in the 

main field was as high as 98 per cent in transplanted crops 

as ©gainst 86 per cent under direct sowing* The yield of seed 

cotton with the 20 day old seedling was comparable with that of 

direct sown crop. M yield reduction by 56 per cent with the 

60 day old seedling as compared to the direct sown crop was 

observed*

In the light of the above results, the variety MCU 9# 

raising seed lings in polytheie bags and the 60 day old seedling 

were deleted from the treatments tried in the subsequent years*

p jm b

The results of the experiments on the studios with age 

of seedlings under different date of sowings, nitrogen and 

population levels are presented and discussed*
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4*11* Establishment of the seedlings in the main Hold 

(Table 9)

lor harvesting the solar energy in the production of 

the end products optimum population is essential. The par 

cent of establishment of seedlings in the main field was 95 

to 98 in both the cropping seasons under all dote of sowings 

and transplantings. However, the germination of seeds with 

the direct sown crop was only 92 per cent,,

The results of the present study indicate that higher 

plant stand could be achieved through transplanting than with 

the conventional sowing of seeds* The other advantages 

observed with the transplanted crop were (i) the gap filling 

could toe done on the 4th day itself as against 10 tb day in 
the direct sown crops, (ii) the cost of thinning could b© 

eliminated as only one seedling was transplanted.

4.12. Growth components (Table 9)

4.12.1. Planl height; The plant height at maturity was in­

fluenced by the date of sowings end traneplantings. There 

was a progressive reduction in the height under the delayed 

sowings end transplanting from 14th August to September 13th 

in tooth the years. The reduction might have been brought 

out by the differential effect of weather parameters pre­

vailed during the crop period. Chanty and P ala s ubr am an 1 an 
(1976) observed a similar reduction in plant height with 

late sown direct seeded crops®
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Application of 150 kg IJ/ha increased the plant height 

over that from 120 or 90 kg N/ha in the transplanted end the 
direct sown crops. She results are in eonfirmity with the 
known Influence of H on the growth as observed by Aravindbabu 

(1980).

Both the direct sown and the transplanted crops were 
taller under high population level. Shis might be due to the 

well pronounced apical dominance. Similar observations were 

mede by Venkitaswemy (I960) and Galonopoulou et al, (I960).
i
't

The direct sown crops wore taller than transplanted 
crops. In the year 1980, the plant height did not differ 

with the age of seedlings while,during 1981, the plant from 

the 20 day old seedling was taller than 45 day old seedling.
She overall reductions in plant height with transplanted 

crop might be duo to a lag growth period that occured during 

the establishment stage as is observed in other crops. Besides9 
there was an early shift from vegetative to reproductive phase. 
A part of photoeynthateo might have been diverted to repro­

ductive sinks which would have otherwise been available for 
the vegetative growth.

4.12.2. Leaf area indcs: (Mil (Table 9) s The IAI values 
recorded at maturity showed a progressive reduction ae the 

sowings and trcnsplontinge were delayed from 14th August to 
13th September. The cause for this sight be, the prevalence 
of varied weather conditions during the growth period*
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96o1

5.7 
5.5 
4.9
4.8

0.19
0.38

156.7
mm

125^4
124.5

94.6
94.9
96.1

0.16
0.52

141.2
128.2
126.6
125.1

2.1
4.5

0.12
0.27

119.2
125.5 -
133.2 -

4.3 -
9.1 -

123.1
136.4

94.9
96.8

1.61
N.S.

S
C.D.(P=0.05)

Direct sowing 
20 day 
30 day 
45 day

S.Ep
C.D.(P»0.05)

5.4

0.19
0.42

94.2 -

1.92 — 
‘J o, _

4.4 4.7

0.19 0.12
0.42 0.27

134.5 130.8
123.9 115.6 
113.8 106.7

1.92 1.61
n.s. ir.s.

91.8 92.9 
96.5 

96.2 97.6
97.6 96.6

1.31 1.26
2.65 2.55

14th August 
29th August 
13th September

C.D.(rs0.05)

H90
m120
K150

s-ed.
C.Do(?=0.05)

Table 9. Establishment of seedling, plant height at maturity
and leaf area index (LAI) of cotton
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The LAI at 150 kg H/ha was comparable with that at 

120 kg and larger than at 90 kg h/ha# She higher value® were 

the consequence of the increased plant height# Similar find­

ings on the effect of N on MI were reported by Basinski et al,. 
(1975).

Greater LAI values were recorded under the high populat~ 

ion level (P^g)# S‘he higher values were due to the increased 

number of plants per unit area with reduced lend area occupied 

by on individual plant,Fowler and Eay (1977) observed similar 

effects of population on LAI#

'Jhe direct seeded crops had more leaf area than the 

transplanted one. In 1960? the 50 day old seedling had higher 

LAI then the 45 day old seedling and was? however, lower to 

that in the direct seeding# In 1961, the IAI in the 20 day 

old seedling was on par with the direct seeded crop and was 

higher than from the 30 and the 45 day old seedlings# The 
optimum LAI computed through a quadratic equation was found 

to b© 5.1*

4.12«3# Lr.v matter production (LMP)

She data on the total dry matter produced and accumulated 
in the reproductive parts at squaring, flowering and maturity 

stages are discussed under respective stages.
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403

38
80

Interactions arc not significant 
Hot significant

1.2
1J.S.

454
453
446
387

Tu S.
S*%,
C*D.(?=0.05)

Direct sowing 
20 day- 
30 day- 
45 day

S *i-7
C.D.(D*0,05)

14th August 
29th August 
13th September

S*ED.
C.D.(D«0,05)

»90
11120 
H150
SeEjj
C.D*(?ss0*05)

Sable 10. Dry matter production in cotton at squaring
(kg/ha)
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i) Squaring stage (Table 10) s The crop© ©own end trans­

planted on 14th August produced higher dry natter than at the 

other dates which did not dlifer between theaselven. The 

increase in IK? in the early sowing night have been due to 

comparatively higher solar radiation levels and temperature,

’j-he levels of K did not influence the DMP as the period 

might have been too short to exert any perceptible effect, 

Halevy (1976) observed that the rate of demand for nutrients 

in the early otsgea was slow.

Population levels as well, did not influence the Tfl? aa 

there would not have been much competition for growth factors 

during the early stages of growth,

The 11? was considerably lower in the crops raised from 

the 45 day old seedling than from the direct seeded, the 20 

and the 30 day old seedlings, This might be due to the avail­

ability of shorter period for growth after the establishment*

Accumulation of III in reproductive parte did not differ 

with different treatments,

ii) Flowering stage (Table 11)% Progressive reductions in 

IK? were recorded as the sowing and transplanting wore delayed 

during 1980, In 19819 the KIP from the crops ©own and trans­

planted on 14th August was on par with that from 29th August 

and was greater than from 13th September ©own crops.



Sable 11# Dry matter production in cotton at flowering
(kg/ha)

218

3.Ej,.
CoD«(P»0*05)

Direct sowing 
20 day 
30 day 
45 day

S.E.D.
C,3).(?e0.05)
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1118
1286
1412

SeED.
C,D,(B*0e05)

ff

H

90
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150

S#%.
C*D»(D»0.05)
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1292 1204 
- 1135 

1312 1186 
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1112
1372

39
86

Treatment
Total Reproductive parts

^wao—
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1—M»W

14th August 1458 1385 343 536
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Unlike in squaring stage there was a progressive increase 

in DIP with the H application.

Higher plant population (P22) increased the BMP as the 

effect of increased number of plants per unit area might have 

become pronounced.

The 30 day old seedling produced greater dry matter than 

the direct seeded crops in 1980. It did not differ with the 

flirect seeding as well as the 20 day old seedling and was, 

however, greater than in the 45 day old^during 1981. Similar 

trend of the accumulation of total dry matter was observed in 

the reproductive parts as well,

iii) Maturity stage (Table 12): The pattern of DIP was same 

as found at the flowering stage in respect of date of sowings 

and tr an s plan tings. The variations in the BMP might be attri­

buted to the effect of weather parameters prevailed from sow­

ing to maturity. Such seasonal effects on BMP was observed 

by Chamy (1979).

A linear increase in DMP was observed for the each level 

of 1 added. The increase might hare been contributed by the 

greater plant height and LAI values, Francis et al, (1979) 

reported similar findings with regard to the effect of H on BMP.

Higher population (P22) increased the BMP over the lower 

level (F-jq) as in the flowering stage. The direct sown crops
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t>761
«D

5480
4716

5248 - 1940
5850 - 2123

1723

2328
2051

S’ED0
C,E‘.(?=0o05)

P18
p22

C.D.btsO.05)

Direct sowing 
20 day 
30 day 
45 day

C.Do(D=0o05)

4525
5214
6218

C.D.(P*=0*05)

1800
2147
2200
1979

41
83

5829
5570
5554
5243

85
173

1815
2237
2050

53
122

Table 12* Dry matter production in cotton at maturity
(kg/ha)

Total
Treatment

Reproductive parts

1980 1981 1980 1981

14th August 5980 6271 2451 2354
29th August 5462 5763 1986 2085
13th September 4515 4612 1665 1656

Hote s Interactions are not significant
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produced more dry matter than the transplanted ones due to 
greater vegetative growth observed from flowering to maturity*

luring I960, the IMP in the 30 day old seedling was 
greater than from the 45 day old seedling* In 1981, the 20 and 
the 30 dey old seedlings produced higher dry matter than the 
45 day old seedling*

Dry matter accumulation gradually decreased in the re­
productive parts as the soilings and transplantings were delayed*

BMP was higher with 120 kg il/ha than with 150 or 90 kg 
1/ha* fIhe decrease under 150 kg 1/ha was due to the increased 
vegetative growth as is evident from the greater plant height 
and MI values*

The 30 day old seedling produced higher dry matter la 
the reproductive parts*

IVenthough, the total DM? was higher in direct seeded 
crop, the quantity of dry matter accumulated in the reproductive 
parts wee lower than that of the transplanted crops* Ihe 
cause might be3 the increased vegetative growth with inadequate 
sink capacity*

4*13« Rffect of weather parameters on growth components (Fig*2)
1'he accumulated photothermal unit© (Hi)) and the solar 

radiation (SI?) were taken to study their effect on growth com­
ponents* Since., the P2U is a product of the day degree and day
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length, it was observed to be more appropriate and accurate 
than the day degrees alone in studying its effect on plant 
growth (Huttonson, 1955). Multiple linear regression equations 
were computed to study the nature and the magnitude of their 
effect on growth components#

i) Plant height at maturity
Y « 0,475 FfU 4 4.463* SR - 0,451 (R2 0.85)

Where Y = Plant height* P$U(= photo thermal units
p

SR « Solar radiation Cal/cs 
* e# Significant at 5$ level

fhe E2 value of 0,85 indicates that 85 per cent of the 
variation In plant height could be accounted for by the weather 
parameters included# Solar radiation alone contributed to 72#6 
per cont of the total variation of B5 per cont,

fhere was a progressive decrease in plant height in the 
crops raised at fortnightly intervals from 14th August to 13th 
September# Ehe reduction in plant height might be due to the 
decline in PTU and SR values# ihe reduction in SE end PfO, 
values was duo to cloudy weather and drop in day/night temper­
ature, respectively* occurred during the months of October 
through December, fhe drop in the SR levels might have reduced 
the photosynthetic activity with the consequent reduction in 
plant height as is evident from the significant positive 
regression coefficient# ?;ven though, the PTU had positive
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coefficient, its effect tms not significant. Daotur (1959) 
observed that cloudy weather coupled with low temperature 
reduced the production of carbohydrate in leaves,resulting in 
reduced plant growth.

1’he temperature range that prevailed might have been 
narrow to produce any significant change in the present study, 
Hesketh and Low (1968) and Hearn (1976) reported that higher 
temperature under adequate supply of moisture and solar radiat­
ion had a positive Influence on plant height.

ii) leaf area index 
Multiple regression equation

Y « 0.004 HU + O.oll m - 3.83 (R2 0.651)
Where Y « LAI

Regression coefficients indicated the same trend as 
observed in the case of the plant height. Increased eoler 
radiation levels promoted the leaf growth and development, 
ffhe reduction in MI in the 29th end the 13th September crops 
could be attributed to the decreased quantum of the SR received 
in the months from October to December, i'he PTU exhibited a 
non significant positive effect under the range prevailed 
during the crop period. Moursi et al, (1977) observed from 
their growth chamber studies that loaf area development was 
Influenced by the temperature only during the early stage of



the crop growth. On the other hand, they reported that there 

was no relationship between air temperature and leaf area, at 

later stages.

lit) Dry matter production 
Multiple regression equation

Y b 9.514 ITU + 5.831 SR - 373.86 (R2 0.665)

Where Y « Dry matter production

The dry matter production was influenced by the SR levels 

as revealed by the positive and significant regression coefficient. 

However, PTU had no significant effect on 3S3P within the temper­

ature ranges. prevailed • Greater accumulation of the SP. levels 

might have enhanced the dry matter by■ increasing the photo­

synthetic rate in the plants. Higher BMP was observed with the
I

increase in SR levels by Gibbon et al, (1970). Thomson (1965), 

and Moraghan et al. (1968) from their studies observed increased 

BMP in plants only with the higher temperature ranges.

4.14. Yield components and yield

4*14.1. Monopodial branching (Tabic 13)3 The monopodial 

branches are contributors to the vegetative growth end dry 
matter production in cotton. Tjae 14th August sown and trans­

planted crops produced more number of monopodia then the 13th 
Setptember crops and'was on par with the 29th August crops.

The increased number of monopodia resulted in greater vegetative 

growth as reflected in plant height and dry matter production.

CD



71

The ?J levels <2id not have any appreciable effect on 
the number of monopodia as observed by Jaganathan (1979).

The population levels hod no positive influence on 
this character.

Only during 1980*more number of monopodia was observed 

in the direct seeded crops than the transplanted ones. This 
resulted in greater vegetative growth and increased dry matter 
production in the direct sown crop.

4.14.2. Sympodial branching (fable 13)s Sympodial branching
0

is reproductive in nature and is considered as on important 
yield attribute. More number of branches was observed with 
the 14th August sowing and transplanting then with the 13th 

September sown and transplanted crops in the year 1980. 
Progressive reduction in sympodial number was observed os 
the sowing and transplanting were postponed. The increase 

in plant height observed in the early sown crops might be 
responsible for this higher number of eyiapotlia* A similar 
trend of increased sympodial number ssss observed by KemPla­

ne than (1962).

Application of 120 and 150 kg IJ/ha favourably influenced 
the sympodial number per plant over 90 kg N/ha. This might be 
due to the increased plant height observed under higher levels 

of E.
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The population levels had no effect on the number of 

sympodla per plant.

The direct sown and tile transplanted crops did not 
differ' between themselves in I960, whereas, during 1981., the 

direct sown crop produced more number of sympodla over th© 

transplanted ones.

4.14.5. Humber of fruiting points (Table 13)s The number of 
fruiting points is an index of the yield potential of a crop. 

Greater number of fruiting points were recorded in the 14th 

August sown and transplanted crops as compared to the 29th 
August end the 15th September crops. The higher number is 
attributable to the increased plant height with more number 

of sympodlal branches. Similar observations were made by 
Narayanan et al. (1907) that early sowings produced more 
number of fruiting points.

Higher number of fruiting points were observed with 

the 120 kg K/ha than that with 150 and 90 kg !?/ha. This con­
firmed the known effect of H on fruiting points as reported 

by Vcnkitaswaoy (I960). The lower level of population (F^g) 

produced more number of fruiting points per plant aa compared 
to the higher level (1?00). This might have been due to th© 
reduced competition for the growth factors among the plants 

under the lower level. The results are in agreement with 
earlier findings of Krishnaswamy (1979)*



73

2 *8 

0*32
N. s.

1.6 1*8

0.42 0.37 
0.87 0.84

39.2
33.-9
35.4
34.9

Direct sowing 2.7
20 day «a»
30 day 2.0
45 day 2.1

S-E3>. 0.19
C.D.{P=0.05) 0.32

So3RB.
C.33,(2=0.05)

22.5
29.1
27.1

H90 2.1
W120 2.7
H150 2.2

s.Ed, 0.42
C ,D*(?=0.05) H.e.

30.1 47.0
27.7 34.5
24.8 24.1

s Interactions are not significant 
: Hot significant

mm 129.5
mm 119.0

- 5.0
10,2

130.9 136.5
• 121.3

127.4 124.5
119.8 115.8

4.0 5.2
10.3 10.5

27.8

26.8
27.9

1.2
K.S.

3.5 - 37.8
2,8 - 32.9

0.3 2.6
K.S. <• H.S.

118.4
133.3
126.2

4.9
10.3

136.7 144.8 
120.0 116.7 
121.2 112.2

4.9 5.0
10.3 10.2

14th August 
29th August 
13th September

s,bDo

C.D.(B=0.05)

Sable 13. lumber of monopodia, eyia podia and fruiting points
in cotton

Treatment

Humber of 
monopodia 
per plant

1980 1981

Number of 
sympodia 
per plant

I960 1981

Number of 
fruiting points 
per plant

1989 1981
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In both the cropping seasons, the direct seeded crop® 
produced higher number of fruiting points than the 45 day old 
seedling. The cause might be duo to the increased plant 
height with more number of eympodia*

4,14*4. number of bolls per plant (Table 14) : In both the 
cropping seasons, progressive decrease in boll number per 
plant was recorded for the successive delay in sowing dates* 
This might bo due to the ability of the planto to retain 
more number of bolle> complemented by the favourable weather 
conditions that prevailed during the boll maturation 
period of the early sown crops* Under late sown conditions 
low boll number due to poor boll set was observed* blnilar 
observations were made by Dastur (1959), Srisook ot al. (1975).

Greater number of bolls per plant was recorded with 
the application of 120 kg K/ha over 150 and 90 kg H/ha.
}iven though, the number of fruiting points under 150 kg H/ha 
was comparable with the 120 kg H/ha, there was a reduction 
in boll number owing to greater shedding of squares and 
bolls* Ixcessive shedding might have been favoured by higher 
LAI values as observed by Constable and Gleeeoa (1977)*

A significant reduction in boll number with the higher 
population level (Pgg) Kas ^served. The reason might be the 
excessive competition for the growth factors,resulting in 
lesser initiation of squares*
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In both the cropping seasons# the 30 flay old seedling 
retained more number- of bolls per plant than the 45 old seed­

ling and the direct sown crop# In 198%the number of bolls 
with the 20 day old seedling was superior to that from the 
45 day old seedling and the direct sown and was* however# on 

par with the 30 day old seedling# ihe greater number of bolls 
with the 30 day old seedling could be attributed to the pre­
sence of optimum MI values for photosynthesis#

\.

4*14#5# Boll weight (Iable 14)s The boll weight did not differ 

between the 14th and 29th August sowings and transplantings#
On the other hand# the crops sown and transplanted on 15th 
September produced heavier bolls# Ihe reason might be the 

presence of lesser number of bolls in the late crops* sharing 
the total photosynthateo produced# Similar observations were 
made by Poaler and Hay (19775# fhe influence of weather 

parameters on boll weight was also pointed out by Christidis 

and Harrison (1955) and Daetur (1959)#

the influence of II on boil weight was meagre both in 
the direct seeded aid the transplanted crops# Similar non­

significant effect of N on boll weight was observed by 
Basedaren (1975) and Kl-Debaby (1977)#

lower population (P^g) produced heavier bolls# Ihis 
sight be due to the greater availability of photosynthatee to 

the developing bolls ©s observed by Feeler and Ray (1977)#
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The boll weight did not differ between the direct sown 
and the transplanted crops. Different ages of seedlings also 
had no effect on boll weight.

4.14,6, Setting per cent (Table 14)s In 1980, a progressive 

decrease in setting per cent of bolls for the delay in sowing 
and transplanting from 14th August onwards was observed. 
However, in 1981, it did not differ with the 14th and the 29th 

August sown snd transplanted crops. The lower boll set in 
late sown crops might be due to the higher shedding of young 
floral parts, l‘he inclement weather with higher per cent of 

relative humidity and reduced solar radiation levels prevailed 
during the months of November and December might have favoured 
increased shedding. Guinn (1974) observed that cloudy weather 
even for a period of four days increased the shedding of 
floral parts.

The setting per cent was higher for the application of 
120 kg l'I/ha over 90 and 150 kg N/ha. Excessive shedding due 

to higher LAI values might be the reason for the low boll set 
that occurred under 150 kg If/ha.

The lower population level (P^q) recorded higher per 
cent of boll setting as compared to the higher level (Pgg) on 
account of lesser competition for growth factors.

The thirty day old seedling registered higher per cent 
of setting than the 45 day old seedling and the direct seeding.
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Hote
it. s.

30.6
38.5
32.3

0.18
0.40

Interactions are significant 
Hot significant

30.4 25.0 
27.5

39.6 29.5
31.4 24.4

30.0
24.2

25.8
28.8 
25.53.57

0.18
M.S.

3.57

3.45
3.52

0,o 18
H.S.

31.5
28.5 
19.8

43.1 34.7 3.29
34.2 26.1 3.36
24.1 21.2 3.89

3.90 24.3 18.3
3.87 • 22,6
3.81 31.0 23,6
3.88 24.5 21.0

0.16 0.90 0.59
ir.s. 1.81 1.24

14th August 
29th August 
13th September

S,B33.
C.D.(B=0.05)

%)
E120
M150

s*eb.
C.d'I’(P«=0.055

r18
P22

s.eDo

C.D.(B«0,05)

Direct sowing 
20 day 
30 day 
45 day

C.D.,(P«0.05)

23.1
20.3

0.81
1.66

4.20
3.57

0.22
0,49

24,0
22,3
18.8

0.81
1.66

3.52
3.95
4,15

0,22
0.49

Sable 14. Humber of bolls, boll weight and setting per cent
in cotton

^Treatment
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In 1981, the setting per cent with the ?0 day old seedling 
was superior to the 45 day old seedling and the direct sowing 
and was on par with the 30 day old seedling-*, Hi© superiority 
of the 30 day old seedling might be due to the presence of 
optimum LAI values, favouring adequate nourishment of the 
developing bolls.

4.14o7. Fruiting coefficient (Table 15)s Fruiting coefficient 
denotes the ratio of seed cotton yield to total dry matter 
produced by the plant. In 1980, the fruiting coefficient 
showed a progressive decrease as the sowings and the trans- 
plantings were delayed from 14th August. Luring 1981, the 
14th August sowing and transplanting were superior to the 
other dates. The early sown crops had conducive weather 
conditions like increased solar radiation for the production 
of enough photosynthates and translocation to a greater ©stent 
to the reproductive organs.

The fruiting coefficient was high under 90 kg H/ha 
followed by 120 and 150 kg ll/ha. The lowest value under 150 kg 
H/ha was due to reduced seed cotton yield ae compared to total 
DliF. A greater proportion of assimilates might have been 
directed towards the vegetative growth as opined by Fowler 
and Hay (1977).

The fruiting coefficient was higher at lower population 
(P^g) level owing to better vegetative growth using the major 
share of carbohydrates.
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Increased fruiting coefficients were observed with the 
30 day old seedling over the direct seeded crop. Eventhough, 

the total dry matter produced was lesser than direct seeded 
crop, more conversion of carbohydrates into bolls occurred, 
which increased the fruiting coefficient against the direct 

sown crop, it is evident from the results that the trans­
planted crops ere more efficient in diverting more of photo- 

synthateo in to the boll© with restricted vegetative growth.

4.15* Seed cotton yield (Table 15 and 16):

In both the cropping seasons, a progressive decrease 
in the yield of seed cotton for the successive delay in the 
sowings and transplantings beyond 14th August was observed.

A redaction of about 9 9/ha in seed cotton yield was observed 
with the 13th September crop© as compared to the 14th August 
crops. She decrease could be attributed to the reduction in 

boll number. In addition, the reduction in plant height,
LAI values, oympoclial branches, boll set and boll number were 
the major contributing factors for lower yield in the late 

sown and transplanted crops. These factors were prone to the 
influence of ueathor parameters prevailed during the growth 
periods. The results of the- present study confirmed the earlier 

findings of Chamy and BalasubraBieiiam (1976). They observed 
that under Coimbatore conditions, sowing the winter cotton 
beyond the first fortnight of Augusts resulted in considerable 

reduction in seed cotton yield.



fable 15. Fruiting coefficient and seed cotton yield

s*%.
C.D.(IM>.05)

Direct sowing 
20 day 
30 day 
45 day

S
CaMtfeOaOS)

S*%.
CoD,(P=0.05)

0o656
0.616
0.553

0.29
0.60

0.692
0.642
0.469

0.29
0.60

«e»

0.527

0.630
0.649

0.17
0.34

0.506
0.490
0.454
0.21
0.48

0.523
0.443

0.21
0.48

0,420
0.489
0.541
0.486

0.146
0.282i

36.84
31.18
27.74

0.95
2.11

31.33
33.65
30.94

0.95
2.11

30,41
«a»

34.97
30.20

0.58
1.20

51.78
26,19
22.62

1.21
2,57

25.06
28.64

1.21
2.57

24.53 
27.29 
30.08
25.53

1.18
2.39

14th August 
29th August 
13th September
S.Ep
C.jD.(P«0.05)

Kote s Interactions between Dates of sowing, nitrogen 
and population levels are significant only with 
seed cotton yield.

treatment
Fruiting cocffi* 

eient
Seed cotton yield 

(q/ha)

1980 1981 1980 1981
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Application of II at 120 kg/ha increased the yield of 
seed cotton over 90 kg M/ho end was on par with 150 leg M/ha. 
ihe increase could be attributed to the higher boll number 
with 120 kg ll/ha. ihe results arc in agreement with those 
reported by Koraddl ct al0 (1980) that the optimum dose for 
Varalakehmi was 120 kg M/ha. ihe absence of response to the 

higher level could be attributed to the rank vegetative growth 

and the high Ml values which resulted in low boll number per 
plant.

Interaction effect between dates of sowings and nitrogen 

levels was observed. Under the 14th August sowing end trans­
planting, 180 kg ft/ha produced higher , seed cotton over 90 kg 
M/ha and woe on par with 150 kg M/ha, ' On the other hand.

In 29th August sowing and transplanting, the yield at 9.0 kg 
M/ha was found on par with 120 kg and 150 kg M/ha. In the 13th 
September sowing and traasplanting, the response for the higher 

doses was very poor. She results Indicated that for the early 
sown or transplanted crop, application of 120 kg M/ha was 
optimum for economical yield. ihe higher dose did riot further 

increase the yield over 120 kg II/ha. Under late sown conditions, 
application of 90 kg ll/ha appeared to be more economical, fhe 
inereased response in the early sowing for ihe applied M was 

probably due to the conducive weather conditions prevailed^ 
which promoted optimum growth with increased number of bolls. 
Studies at Coimbatore revealed that the yield differences due
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to the I application pronounced significant only with early 

sown crops (toon* 1973). Similar observations that early 
sowings responded better for the applied If were made by Burhan 
and Jackson (1973).

the higher pro filiation level (Pgg) Moulted in increased 

yield over the lower level (?^Q) on account of increased number 
of plants per unit area. She interaction effect with sowing 
dates was observed. Increasing the population over the currently 

recommended 3evel (B-jg) did not result in higher yields in the 
14th August sowing and transplanting. On the other hand, the 
higher level (Bgg) produced increased yield in th© 29th August > 

end the 13th September sown and transplanted crops. super­
iority in th© yield components with the individual plants under 

the lower population did not compensate the increase in plant 

number per unit area with the higher population, especially 
under late sown and transplanted conditions. Similar obser­
vations were mad© by Kandyan end Balaeubramanian (1952) and

s w

Gelonopoulou et 'al..(1980) x , -
£<

In I960, the 30 day old seedling excelled the direct 
sown crop and the 45 day old seedling in seed cotton yield, 
luring 19G1, the 20 and 30 day old seedlings yielded more than 

the direct sown and the 45 day old seedling, eventhough, they 

did not differ among themselves. Ihe yield increases recorded 
in I960, with the 30 day old seedling over the respective 

direct sown crops were 3.34, 8.09 and 5.41 q/he, respectively.



FIG 3 SEED COTTON YIELD 
DATES OF SOWING AND AGES OF SEEDLING

DS DIRECT SOWING
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for the 14th .August, the 29th August and the 13th September 

transplantings® During the ycerv 1981, the increases were 7*51» 

6,18 and 5*87 q/ha with the 30 day old seedling and 5.86, 3*91 

and 3*97 q/ha with the 20 day old seedling respectively, for 

the three dates of tranaplantings against their respective 

direct seeded crops (Pig, 3)®

In both the years, the seed cotton yield from the 30 day 

old seedling raised on 31st July and transplanted on 29th 

August was conparable with that from tho direct seeded crops } 

sown on 14th August. Similarly raising nursery on 14th August 

and transplanting on 13th September resulted in enhanced seed 

cotton yield by 2,31 and 2,87 q/ha, respectively, during 1980 

and *81 as compared to the 29th August direct seeded crops*

la both the cropping seasons, tho 30 day old seedlings 

produced increased yield* Ihe magnitude of increase was greater 

especially under late ©own conditions against their respective 

direct seeded crops (fig*4)» Ihus, the results of the present 

otudy brings out the superiority of transplanting over the 

direct seeding. If the fields are available during the early 

periods in the season, raising the seedlings in advance and 

transplanting after 30 days would result in increased yield®

In case, the fields are occupied by the previous crops till 

late in the season, tranaplanting is more advantageous over 

the late sown direct seeded crop. In the water oecercity 

areas, sowings in larger areas cannot be taken at a stretch



FIG 4 SEED COTTON YIELD 

DIRECT SOWING AND 30 DAY OLD SEEDLING
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and establish the crop. Under such contingencies nurseries 

can be raised at intervale end the seedlings transplanted in 
a phased manner. Therefore, the probable yield losses in the 
late sown crops could be made good to a greater extent by 

raising the pal nurseries in advance and transplanting the 
seedlings late in the season,

4.16. Effect of weather parameters on yield components and 

yield (Fig.5)
i) Boll number per plants The accumulated HO and SI? values 
©ere recorded from the date of first flower to maturity for 

each sowing to study their effect on the boll number.

Multiple regression eouation

T « 0.59 HTJ + 4.2l. m - 48.99 (B2035 )

Out of 85 per cent of total variation in boll number 
0indicated by the R value * 76.9 per cent ©as contributed by 

solar radiation. In the 14th August sowing more number of 

bolls produced might be due to more amount of solar energy 
received over a longer boll maturation period. At the optimum 
SR levels, there would hme been a concurrent production of 

sympodial branches with new squares® There was a gradual 
reduction in the accumulated SI levels with the late sown 
cropsa limiting the production of new sympodial branches. Added 
to this, there would have been a decrease in photosynthetic 
activity of the plants. This might have increased the shedding 
of floral parts owing to vhe nutritional imbalances, ss pointed 
out by Colrm (1974).
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The accumulated PTU, however, had no significant effect 

on the boll number. She temperature differences might hove been 
smaller to produce any distinct effect. Ehlig and Lemert (1973) 
observed that there was no relationship between boll retention 
and maximum and minimum temperatures®

ii) Seed cotton yield (Fig.6) $ The accumulated M?U and SR 
values for the total crop period were taken.

Eighty five per cent of the total variations In the seed 

cotton yield was governed by the PTU and SR levels during the 

crop period. Out of this, 74 per cent was accounted for by 
the SI levels received during the cropping period as brought- 

out by the significant regression coefficient.

A gradual reduction in PT1I values for the crops sown 

from 14th August to 15th September was observed. Por getting 
about 50 q/ha of seed cotton an accumulated VW of 27,000 
(2,500 growing degree days) end SE of 40,000 Cal caT2 (22? Cal 

cm day ) would be required under Coimbatore condition. 
Similar models with growing degree days computed by Memhan and 
how (1972) revealed that it was possible to obtain 3000 kg of 
seed cotton/ha with 2230 growing degree days, if the average 
level of solar radiation was 580 Cel cm“r day* for a crop 
sown in October and harvested in Hay.
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4.17. Quality characters
4.17.1o Ginnin# percentage (Table 17) s The date of sowing 
and traits planting had no influence on the ginning per cent in 
both the cropping seasons. The results are in agreement with 
those observed by Abrhom et al, (1980).

Application of different doses of If did not have any 
effect on ginning per cent, similar observations were mode 
by Wankhede and Sadapal (1977).

The ginning per cent did not differ between higher 
population (Pg^) and lower level (P-j8)« The results arc in 
line with those reported by Buxton ot al. (1977).

The results of the present study indicated that ginning 
per cent was not altered due to the transplanting with different 
egos of seedlings. Similar observations were made by Bod ad e 
(1965).

4.17.2. Mnt index (Table 17) s Much variations were not 
observed in lint index for the shifts ;ln tho date of sowings 
and tranoplantings. Misra and Malik (1979) reported that sow­
ing seasons had no effect on lint index.

lint index was not influenced by the levels of H in 
both the cropping seasons. Cfaamy (1979) reported that there 
was no influence of I? on lint index in CBS 156 cotton.
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4,7Ifgo 32.0
K120

32.2

32.5
31.9

20 day CM 32,4 » 4© i
30 day- 32*1 32.5 4 ,8 4.7
45 day 32.4 32.4 4.7 4.5

32.5 - 4.7 - 9.8
32.4 <** 4*5 9.8

0.21
0.46

SsED.
C„r.(B=0,05)

0.31
n.s.

0.35
H.S,

29th August 
13th September

jJm
C.B.(B«0.05)

0.21 0.29 0.21 0.32 
IT. S. H.S. N.S. I.f.o

0.16 0.41
N.S. N.S.

Note i Interactions are not significant 
II.::, s Not significant

S*EpSj& - 0.43 - 0,42 •em 0.49
G.B.(?»0,05) - H.S. - N.S. - N.S.

rirect sowing 32.2 32.4 4.4 4.6 9.4 9.8

O T?

CoD.(Pe0.05)
0.31 0.43
H.S. H.S.

0.35 0,42
N.S, H.S.

0.21 0.49
H.S. H.S.

Table 17. Ginning per cent9 lint index and seed index in
cotton

■ »» W*«S»| MW •»!«»«■» «*W»IW «»■■■»> »««3W«W>W Mi WW a* »««»■■* WW !»■■»«»» •WilUWW«WlttW—C»W»m0W»WB»O»

Treatment
( inning 
per cent

Lint index Seed index

1980 1981 1980 1981 1980 1981
»— BWMMOWHUHwWitf WOMBftWMM nMMMBMM—WOOMlWiffMtWVrWMW—ilW»il>» iMUtW* IwnMUii » W MiWMIMMflUi
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Population levels did not cause any variation in lint 
index as reported by Wankhede and Gadapal (1977)*

The transplanted crops with different ages of seedlings 

did not differ in lint index in both the seasons* The results 

are in line with the earlier findings of Krishnadoss et al. 
(1979) that transplanted crop of Varalakstoi did not differ 

in lint index with direct sown crops under rainfed conditions*

4.17*3* Seed index (Table 17): Different dates of sowing and 

transplanting did not cause any variation in seed index* Such 

a non-significant effect of sowing dates was also observed 

by sivakuBcr (1977).

Application of 150 kg U/ha bed a positive influence on 

seed index over 90 and 120 kg H/ha« All and Chandrasaohan 

(1974) observed an increase in the seed index for the applicat­

ion of 60 kg IJ/ha with the variety MOD 1.

Population levels had no distinct effect on eoed index* 

The results are in agreement with earlier findings of 
Krishaaswamy (1979)*

Ho variations were observed with different ages of seed­

lings transplanted in respect of the seed index*

4*17*4* Mean fibre length (Table 18) g Kg on fibre length was 

superior with the 14th August sowing and transplanting in both 

the cropping seasons. The results are in agreement with that
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of Abrhom ct ala (1980)* They observed that early sowings

favoured the fibre length in the onltlva^VoralalcBtol.

Nitrogen levels had no distinct effect on the Kean fibre 

length. Similar non-significant effect was reported by Shalaby 
et al. (1977).

fhe two population levels did not show any variation 

in mean fibre length as observed by Baker (1976).

She transplanted crops were superior in mean fibre 

length to the direct seeded crops. Improvement in fibre length 

pith transplanted crops was observed by Bodade (1965)»

4.17.!?• Maturity coefficient (fable 18)s The date of sowing 

or transplanting had no influence on maturity coefficient.

The results are in agreement with the earlier observations of 
Mlsra and Malik (1979)*

Maturity coefficient was not influenced by the levels of 

nitrogen tried in the present study.

Population levels did not cause any distinct variation 

in this character. Similar effect of population was observed 

by Baker (1976).

The results of the present study revealed a non-slgni- 

fleant effect of transplanting on this character.
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4.17.6, Fibre fineness (Table 18)% The fibre fineness was not 
affected by the dates of sowing and transplanting. The results 
are in conflrmity with the earlier findings of Kanniyan and 
Balaaubramaniaa (1952) and Misra and Malik (19795*

hovels of H tried did not heve any influence on this 
character as observed by Cherny (1979).

She two levels of population compered in the present 
study failed to produce any effect on the fibre fineness. -As 
found in the present study, Baker (1976) observed a non­
significant effect.

The crops transplanted with different ages of seedlings 
had no effect on the fibre fineness.

4.17.7V* Bundle strength (Table 10): The dates of sowing 
and transplanting hsfl no influence on the bundle strength,,
Abrham et al. (I960) found that the sowing dates had no effect 
©n bundle strength. Neither the nitrogen doses nor the populat­
ion levels affected the bundle strength in the present study,,
The results are in eonfirmity with the earlier observations 
of Jaganathan (1979) and Baker (1976) in respect of H end 
population levels, respectively.

4.18. Cron duration
4.18.1. Humber of days to flower (Table 19)s The crops sown 
and transplanted at fortnightly intervals from 14 th August did 
not differ in the time required for flower initiation. The

C
O

C
D



97

magnitude of variation in the climatic factors might have been 
small to effect any change in the' duration*- In the present 
study, the correlation between the accumulated PSD (r»0«433) 
and 8H levels (r«0*408) with the days lapsed for flower initia­
tion was found to be non-significant, indicating the absence 
of the effect of the weather elements* Chamy (1979) did not 
observe any difference in respect of flower initiation period 
in the crops raised under the two contrasting seasons of 
winter and summer*

The nitrogen levels had no effect on the duration of 
flower Initiation*

In both the years, the population levels exerted no 
influence on the flower initiation period of the direct seeded 
and the transplanted crops*

The direct seeded crop took 10 and 13 days more to 
produce the first flower as against- the 30 and 45 day old 
eeedllngs_, respectively* However, the difference with the 20 day- 
old seedling w©s only four days* She earliness in the trans­
planted crop was attributable to the early shift from the 
vegetative phase to the flowering phase*forced by the physio­
logical ageing of the seedlings* Similar reductions were 
observed by Arunachalam and Bom arm;) am (19©1)« They also found 
that the magnitude of decrease was proportional to the age of 
seedlings at transplanting*



98

4•18.2, Humber of floye to open boll stage (Sable 19) s She 
direct seeded and the trana planted crops of 14th August 

required more number of days to attain the open boll stage 

than those raised on 29th end 13th September* However* the 
difference was narrow between the later crops* Even though* 

the flower initiation period did not differ among the date of 
sowings* the number of days required for the boll development 
was more with the 14th August crops* The shorter boll maturat­
ion period with late sown crops sight have been do© to the 

drop In night temperature during the months of December and 
early January (fig*?)* This increased the relative temper­
ature disparity (ESD) which sight have hastened the maturity 

of bolls* la the present study a significant positive cor­
relation was observed between the accumulated PSU (0*848)*

DE levels (0*660) end boll maturation periods* Young jt al*» 

(I960) observed that decreasing night temperature increased 
the effect of teat degree units* They further reported that 

the delayed sowings had a diminished accumulation of day 

degrees with the* shortened boll maturation period*

The duration from sowing to the open boll stage was 
not affected by the nitrogen levels*

She population levels had no influence on the time 
required to attain the open boll stage*
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4.18.3* Total field duration (3?lg«8)t In both the cropping 
seasons* there was a reduction in field duration by about a 

neck in the 29th August and the 13th September sown and trans­

planted crops as against the 14th August crop* In the present 

study, the total duration of the crop wao influenced by the 

weather parameters, as revealed by positive correlation co­

efficients with pro (0*565) end SR values (0.822). In the 
year 1980, the total reduction with the 30 day old seedling 

was 10 « 15 days and in the case of 45 day old seedling, the 

range was 15 « 20 days as against their respective direct 

sowings under different dates* During 1981, the reduction 

was 5-7 days with 20 day old seedling, 10 - 17 days in 30 day 

old seedling and 17-24 days under the 45 day old seedling.

The results revealed that there was an overall saving 

in field duration by about 2 weeks with the 30 day old seed­

ling and 3 weeks with the 45 day old seedling. Similar 

reductions in the field duration with the • transplanted crops
f

were observed by Arunachalaa and Ramanujas (1981).

4.18.4. Per cent of seed cotton harvested at 150th day (Table 19)s 

The duration of the crop has to be limited to the extent when
i

the maximum yield is obtained before releasing the field for
i

the subsequent crop. The; effective earlineee index can only 

b© based on the production of seed cotton at the particular 

period in the picking phase.



14
th

 AU
G

U
ST

 
29

xn
 A

U
G

U
ST

 
13

in
 SE

PT
EM

B
ER

FIG. 8 FIELD DURATION (DAY)

SOWING TO FLOWERING

FLOWERING AND BOLL DEVELOPMENT

HARVESTING

45 DAY

30 DAY

20 DAY

D S

45 DAY 

30 DAY

20 DAY

DS

r t i t .T.Ti.i.t ■ m i J

23SS3
3 DcffxSx?

45 DAY 

30 DAY 

20 DAY

DS

60 90 120 150
DURATION (DAY)



102

49*5 44»8 
« 47 o 'I 

65.1 55.0 
66.5 57.0

104.9

98.5
96.2

55.2

102.2
106,4

2.9
n.s.

109.1 
106,3
102.1
99.0

1.62
3.29

1.95

56.4
54.5

1.95
H.8.

not significant

Direct sowing v4 O l 62.2
20 day - 58.5
30 day 55-3 51.2
45 day 51.8 49.8

s-%. 2,12 1.5
C.E,(P=0.05) 4.7i 3.1

Kote i Interactions are 
U.S. s Hot significant

C,3).($M).05)

100.3 
99.6 

100.3
2.0

H.S.

14th August 56.8
29th August 59.8
13th September 54,6

s*%. 2,62
C.E.(B=0.05) K *S.

N90 56,3
K120 58,2
m150 56.7

s,Ep, 2.62
C.P.(P=0.05) n.s.

45.2105.7 110.6 52.7
98.5 103.2 60.5
95.2 99.1 68.0

48.8
53.0

2.0
H.S.

57.8
62.3
61,0

2,2 3 ~

H.S. •»

fable 19. Humber ox days to flower* boll opening and seed
cotton yield at 150th day
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Seventy five per cent of the total duration of the 

direct sown crop was taken as the beoe period to determine 

the earlinese of the treatments, There was a progressive 
increase in the per cent of seed cotton harvested to the total 

for the successive delay in the sowings and treneplentlngs*
She ©arlinesB in the late sown and transplanted crops could 

be attributed to the shortened boll maturation period. The 

duration of the boll maturity was influenced by the weather 

parameters prevailed during the harvesting periods,

i highly significant negative association (r » -0,905) 

existed between PTI) and the duration of the harvest period.

On the other hand, SB levels received did not have any effect 

on the duration (r « -0,201) ao there were not much variations,
i

There was a gradual increase in the day temperature from the 

middle of January to March which coincided with the peak 

harvests of the late boot crops (I'ig,9), Contrary to the 

boll maturation period, the HTO was caused mainly by the 

raise of day temperature which would have hastened the maturity, 

resulting in early bursting of bolls. Young ot al, (I960) 

found a very close negative relationship between the growing 

degree days and the harvesting periods,

The nitrogen levels had no effect on the earlinose in 

the harvest,

The levels of population did not affect the duration

fM
Mf

t

CD C
O

of the harvesting period.
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She per cent of harvested seed cotton to the total 
©as greater in transplanted crops ao compared to the direct 
sown ones. In both the years* the 30 and the 45 day old 

seedlings did not differ among themselves* In 1981* the 30 
and the 45 day old seedlings recorded significantly increased 

values over the 20 day old seedling* Thus /transplanted crops 

exhibited a definite earliness over the direct seeding which 
was also supported by the data on the earlinees in flowering* 

boll maturity and the total field duration*

4*19* Energy conversion efficiency (Table 20)

The quantum of soler energy available for photosynthesis 
during the cropping period was higher in the year I960 than 
1981* A progressive decrease la the quantum of SE received 

for each shift in the sowing dates (rig. 10) was recorded*

Highest energy conversion efficiency was recorded in 
terms of biological as well as economic yield with the 14th 
August sown and transplanted crops, closely followed by the 

29th August and 13th September crops* The optimum develop­
ment of leaf area in the early crops might have favoured 
better Interception of incident radiation.,Increasing the 

pho to oyn the tic efficiency* The early sown crops bed a 
favourable climatic conditions for higher production
efficiency, lose and Musgrve (1972) pointed out that the 
optimum planting dates take advantage of light and temper­
ature regimes of nature that beet fit the photosynthetio 
efficiency of the cultivaro.

i
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Table 20. Energy conversion efficiency in biological and
economic yields of cotton

Energy conversion efficiency (Per cent)
Treatment Biological yield Economic ,yield

I960 1981 1980 1981

14th August 1.42 1.52 0.76 0.66

29vh August 1.36 1.53 0.70 0.60
13th September 1.20 1.24 0.64 0,55

*90 1.14 tm 0,69 -

H120 1.32 am 0.74 -

H150 1.58 * 0.68 --

Direst sowing 1.45 1.52 1.45 0.55
20 day - 1.53 mm 0.65
30 day 1,48 1,59 1.48 0.76

45 day 1,30 1.58 1,30 0.67
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The nitrogen levels Improved the energy conversion 

efficiency# Intenas of economic yield, highest efficiency was 

observed with 120 kg ll/hu followed by 90 and 150 kg H/ha#
Under 150 kg If/ha, the LAI was in excess of the optimum, in­

hibiting the normal solar energy harvesting efficiency due to 

mutual shadingo This inturn might have resulted in nutritional 
imbalances, increasing the shedding of floral parts as re­

flected in boll number pg^ plant# The LAI might hove been 
sub-optimal under I^q to intercept the available solar energy# 
The role of optimum MI for efficient harvesting of solar 
energy was pointed out by Constable and Oleeeon (1977)#

Higher population levels promoted the conversion 

efficiency both interas of biological and economic yields '
This might be due to interception of solar radiation to a 

greater extent with increased number of plants per unit area#

^he energy conversion efficiency of the 50 day old seed­

ling in terms of biological yield did not differ with the 
direct seeded crop. On the other hand, it recorded a fairly 

increased per cent of harvesting efficiency in respect of 

economic produce# It may be interesting to note that, even- 
though the crop received lesser amount of energy owing to 
shorter field duration, it proved superior in harvesting more 
of chemical energy (Fig#10). This might be due to the pre­
valence of optimum LAI for maximum photosynthetic efficiency 
and production of enough quantum of reproductive sinks for 
storing the chemical energy#
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4*20* nutrient uptake

4*20*1* Total N uptake at maturity (Table 21); Increased 

uptake of II maturity was noticed in the 14th August crops 
followed by the 29th August and the 13th September crops*
The uptake pattern closely followed the 33MB. The increase 

in the uptake in the early sown and transplanted crops was 

due to the Increased dry matter production* The favourable 

weather condition; prevailed was conducive for better growth 

of the plants* Comparatively higher temperature regimes pre­

vailed during the cropping period of the early sown crops 

might have caused more mineralisation and availability of H 

to the plants* Bastur (1959) end Burhan and Jackson (1973) 

observed increased uptake of H by the early sown crops*

Uptake of H wac greater at higher levels of IT application* 
H uptake wao the highest at 150 kg IT/ha as reflected in dry 

matter production* Similar pattern of IT uptake was observed 

with the hybrid cotton CBS 156 by Shanmugasundarem and 

Sankaraa (1978). Greater uptake of I was observed under higher 

population levels (?g?)* This may be mainly due to more number 

of plants per unit area, resulting in higher DM? and I uptake*

The uptake of H was the highest with the direct seeded 
crop, however, it was on par with the 20 and the 30 day old 

seedlings* The lowest uptake was observed with the 45 day old 

seedling. This might be due to the reduced vegetative growth 

and IMP.



110

4.20.2. Total P uptake at maturity (Table 21 )s Total P uptake 
was higher in the 14th August crop, followed by 29th August 
and the 13th September crops. The higher uptake could be 
attributed to the increased vegetative growth and the high 
DI3P.

nitrogen application at 120 kg/ha increased the P up­
take over the 150 and 90 kg H/ha. The effect of B in 
increasing the relative absorption of P was probably due to 
the increase .in ESP and also to chemical interaction between 
N and P9 stimulating root development end consequently absor­
ption of P, Similar trend of uptake of P ms reported by 
Aravindbabu (I960).

Higher population(Pgg) resulted in greater uptake of p* 

This might be due to the increase in EM? with more number of 
plants per unit area. Venkitaswsmy (I960) observed similar 
uptake pattern in MGC 9 cotton.

In both the cropping seasons, P uptake was greater in 
the direct sown crops, however, was on par with the 20 and 
the 30 day old seedlings, The lowest uptake with the 45 day 
old seedling was due to the lesser TOT.

4.20.3. Total K uptake ab maturity (Table 21) 8 Uptake of K 
in the 14th August crop was higher followed by a progressive 
decline with the 29th August and the 13th September crops,
The variations in the uptake were; similar to that of IT and TflTF.
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The demand for K in the early sown crop was more due to the 
favourable weather conditions for better vegetative growth, 
lavichandran (1981) reported that uptake of K was greater in 
the seasons when favourable conditions existed for better 
growth.

A progressive increase In K uptake for the N application 
was observed, This is in eonfirsiity with the earlier findings 
(Bastur and Babir, 1962 aid Jag ana than, 1979),

Higher plant population resulted in greater uptake of IC 
due to the increased Dll? as observed in the case of H uptake.

In both the cropping seasons, the uptake of IC was higher 
in the direct sown crop and was, however, on par with the 50 
day old seedling in 1980 end the 20 and the 30 day old seed­
lings during 1981, The uptake was the lowest with the 45 day 
old seedling as observed with the uptake of H and P,

4,2 A i,conomica (fable 22)

If any new technology is to be accepted by the farming 
Cobhunity profitability should go hand with increased pro­
ductivity, Therefore9 economics of different treatments was 
worked out for the two seasons. Cost of cultivation for each 
treatment was worked out, taking in to account the various 
input costs. The net income was arrived by subtracting the 
cost of cultivation. Met return was divided- by the coat of 
cultivation to get the net return per rupee invested.
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fhe highest net return wae obtained with the 14th 

august crop followed by the 29th August and the 13th September 

crops, Shis was because of the reduction in seed cotton yield* 
She net return per rupee invested was high in the 14th August 
crop, followed by the 29th August and the 13th September crops. 

3he results brought out the importance of the non-monetary 
input, i.c* sowing the crop at the optimum period eo as to 
make full use of the natural environment*

Application of 120 kg N/ha resulted in the highest 

net return and return per rupee invested. £his was due to 
the increased yield of seed cotton obtained over the levels, 
of 15© and 90 kg H/h&,

I’he higher population level (Pgg) gave a higher net 

return and return per rupee invested than the lower level (P^g)*

In both the cropping seasons, the transplanted crop with 
the 30 day old seedling resulted in higher net return and 

return p©r rupee invested than the direct seeded crop as well 

ae the 45 day old seedling. Shis was closely followed by the 
20 day old seedling in 1981. $hue3transplanting with the 30 
day old seedling proved to be more economical with higher not 

returns than the conventional direct seeding owing to higher 
yield and reduced cost of cultivation.
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0,362
10,511

495
1,159

7,955
9,731

11,405
8,495

415
830

1981
f!,M—

12,395
8,441
6,899

> ttMOBHMI'M* M* «W> Wi V>* <M» tMb V ONI MB QM

Net return per rupee 
invested (Hs)

19811980

2*03
1.53
1.23

0,11
0.25

1,63
1.74
1.51

0,11
0.25

«3»

1.47

1,89
1.50

0,08
0.16

1.85
1,26
1,05

0.06
0.15

1.25
1.57

0,06
0,15

1,17
1.46
1.71
1.28

0,04
0.08

1980

13,589
10,476
8,584

450
1,035

10.691 
11,787 
10,257

450
1,035

«o

em

9,972
BO

12.691 
9,977

398
7.96

Net return (He)
treatment

14th August 
29th August 
13th September

s.e3)o

C.h.(H«0.05)

N90
120N150

Li . 1 JH

C.I.(P=0.05)

P18
P22

s.?r#
C.D.(P=0.05)

Direct sowing 
20 day 
30 day 
45 day

If.

C.D.(D=0,05)

Prices assumeds Seed cotton 
If 
P 
K

Ho.6000/kg 
Hs.4.50/kg 
Re,5.00/kg 
Hs,1,60/kg

fable 22, Net return in cotton (Rs/ha)
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CHAPTER V

SUMMARY A1JP COIvGlUSIOH

Field experiments were conducted in the experimental 

form of the Tamil ITadu Agricultural University, Coimbatore 

from 1979 to *81 to explore the possibility of transplanting 

cotton« Two cultivare (Var alakshmi aid MCU 9)# two methods 

of nursery practices (Pal nursery, and polythene beg) coupled 

with three ages of seedling (20, 40 and 60 day- ) were com­

pared with direct solving In a randomised blocks design during 

1979*

Based on the results of the first year experimentation, 

treatments were modified during the, subsequent years® During 

I960, two ages of seedlings (30 and 45 day ) along with direct 

seeding were compared under three dates (14th August, 29th 

August and 13th September) at threejlevels of $ application 

(90, 120 and 150 kg/he), while, three ages of seedling 

(20, 30 and 45 day) with one direct' seeding were studied 

under three dates during 1981* Two! population levels (17,060 

and 22,222 plants/ha) were included in tils place of nitrogen
i

levels* The experiments were tried; in a split plot design*

Observations on the climatic parameters, growth com­

ponents, yield components, yield, quality characters and 

nutrient uptake were recorded. A brief summary of the 

results obtained and the conclusions drawn are presented 

below*
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The mean maximum end minimum temperatures prevailed 
during the cropping periods were 29<»1 and 19*8 in 1979* 30*9 
and 19*8 during 1980, 29*9 and 19*2 °C in 1961$,respectively, 

as against the 30 years average of 30*0 and 21*1 °C* Maximum 
temperature did not deviate from the normal, while a slight 
reduction in the minimum temperature was observed* The 

derived meteorological parameters such as accumulated PTU and 
SR levels showed a slight variation between 1980 and 1981 
seasons* The accumulated PTU during the cropping period of

1980 and 1981, respectively, were 29*750 end 27,824 and the
mm?

SR values were 43*110 and 41,697 Cal em « Rainfall during 
the crop period was 955 mm in 29 rainy days in 1979, 484 mm 

in 19 rainy days In 1980, and 243 nm in 27 rainy days In
1981 as against the 30 years average of 443 mm in 30 rainy 
days* She amount of rainfall during the 1979 cropping season 
was abnormal* The continuous rainfall during the month of 
November rendered plant protection measures difficult.
Besides, the cloudy weavher with reduced solar radiation 

levels favoured shedding which brought down the general yield 

level during 1979*

Among the cultivars, the hybrid, Yarlafcshni was found 
to be superior in respect of growth characters^yield components 

and yield potential to the variety MCU 9*

The two nursery methods viz*, Bai nursery and polythene 
bag did not exhibit any differential influence on growth
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characters# yield components and yield. On the basis of 

economica, easiness in raising and maintenance, pal nursery 

offered scope for large scale adoption* The extent of establish­

ment of seedlings in the main field ranged from 92-98 per cent 

while,the germination was only 86-92 in the direct seeded crop*

The crops som and transplanted on 14th August were taller9 

had larger- MI and TOT* She number of monopodia# sympodia# 

fruiting points and boll number were greater as compared to the 

29th August and the 13th September crops due? to the reduction 

in PSU and SE levels prevailed during the respective cropping 

periods, The SE levels had a significant influence on growth 

components, The SE levels received was low due to the cloudy 

monsonic weather during the months from October to December 

resulting in low boll number in the late sown crops*

A reduction in seed cotton yield to the tune of 9 q/ha 

was observed with the 13th September crops as compared to the 

14th August crop. About 74 per cent of the total variation 

in seed cotton yield could be attributed to the quantum of SH 

received during the cropping periods as brought out by the 
significant positive regression coefficient* lor getting about 

30 q/ha of seed cotton# an accumulated PTU of 27#000 (2#500
Pgrowing degree days)and a SR level of 40#000 cal cm (222 cal

P 1cm day ) would be required.
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The date of sowings had no influence on the quality 

characters,' like ginning per cent, lint index, seed index, 

maturity coefficient,fibre fineness and bundle strength., 
except the fibre length which was superior in the early crop.

The boll maturation period was longer with the 14th 

August crop. The shorter boll maturation period with late 

sown crops might have been due to a drop in Hie night tempera­
ture, increasing the RSD during the months of December and 

January. There was a significant positive correlation between 
boll maturation period, PTb and SB levels. The total field 
duration of the crop sown on 1j5th September got reduced by 
15 days due to a shortened harvesting period. There mo a 

diminished accumulation of PTU and SR values with the late 
sown crops.

The solar1 energy conversion efficiency was high with 

14th August sown and transplanted crops due to a larger MI 

and higher TOP# The uptake of the major nutrients was greater 
with the early crops, owing to a better vegetative growth and 

and increased TOP*

Application of H at 120 kg/ha favourably influenced 

the number of fruiting points, boll number, boll set and seed 
cotton yield. An interaction effect;between the I? levels and 
the dates of sowings was observed. Application of 120 leg !1/!iq
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was economical for the 14th August crops, while 90 kg N/ha 

was more economical for the 29th August and the 13th September 

crops, She levels of M had no effect on quality characters 

except the seed index, nitrogen application promoted the 

solar energy conversion efficiency by increasing the BMP,

She uptake of P and K increased with the enhanced application 

of W,

Plant height, MI and BMP were increased at higher 

population density, The yield components of the Individual 

plants were higher under lower population. The higher popula­

tion level resulted in enhanced seed cotton yield because of 

increased number of plants per unit area. However, an 

interaction effect with dates of sowing indicated that the 

population levels were of no consequence with Hie 14th August 

crop, whiles the higher level markedly increased the yield under 

late sown conditions. Hone of the quality characters was 

affected by the population levels. Solar energy conversion 

efficiency was greater with higher population. The uptake of 

H, P and K was more with the higher population,

J*- The transplanted crops were shorter than the direct 

sown ones. Similar trend of reduced MI and BMP was also 

observed o Higher number of bolls due to greater boll set was 

observed with the 30 day old seedling.
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la 1979» the 20 day old seedling produced higher seed 
cotton then that fro® the 40 and 60 day old seedlings and as 

much as 97 per cent of the direct sown crops* During I960 

and 81P the 30 day old seedling excelled the respective 

direct sown crops in seed cotton yield* During 1961ff the 

20 day old seedling was distinctly superior to the direct sowing 

and the 43 day old seedling, fhe increase in seed cotton 

yield with the 30 day old seedling was more pronounced parti­

cularly under late transplanted conditions as against its 

respective direct seeded crops. $he seed cotton yield from 

the 30 day old seedling transplanted on 29th August was 

comparable with that from the direct seeded crops sown on 

14th August. Similarly the 30 day old seedling transplanted 

on 13th September resulted in enhanced seed cotton yield over 

the 29th August direct seeding.

fhe use of 30 day old seedling could bring in a reduction 

of two weeks in field duration qs compared to the direct- 

seeded crop, fhe solar energy conversion efficiency in respect 

of economic yield was greater with the 30 day old seedling as 

against the direct sown crops. She transplanted crops did not 

differ in quality characters with the direct seeded crops,

5?ho mean fibre length was even greater with the 20 and the 

30 day old seedlings than in the direct seeding. She uptake 

of N» P and K with the 30 day old seedling was almost equal to 

that of direct seeding and was superior to the 45 day old seedlings.
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From the results of the present study it may be 

concluded that the hybrid* Varalakohmi le preferable to MOT 9 

in respect of yield. Raising seedlings through g§i nursery 

is economical and easier for adoption in largo scale by the 

farmerso By resorting to transplanting* it is possible to 
achieve a high plant stand in the main field. Gap filling 

can be done on the 4th day itself after transplanting with 

the seedlings from the same nursery, fhe optimum age of 

seedling for transplanting is 30 days,

She ma^or constraints in sowing the cotton at the 

optimum period in the season are the belated hardest of the 

previous crops* delayed availability of water in the canals 

for Irrigation and low water levels in the wells. Under such 

conditions* transplanting would be a viable technology to tide 
over the situation. ^Pai nurseries can be raised in advance 

depending upon the anticipated delay and the seedlings trans­

planted as soon the field is ready, frans planting could bo done 

over a period of one month beyond the normal sowing date, fhe 

yield advantage would be greater with the crops transplanted 

late in the season as compared to a direct seeded crop sown 

even a fortnight prbr to transplanting, fhe farm water 

budget can be regulated by having staggered trans plan tings 

of seedling according to the availability of water.



122

Field duration Is of great consequence in the adoption 

of multiple cropping systems. Transplanting the 30 day old 
seedling offers ample scope in reducing the field duration 
by about two weeks. The net return with the 30 day old 

seedling would be more due to Increased yield and reduced 
cost of cultivation®

The other agronomic practice that complements the 

transplanting in compensating the yield losses under late 

sown conditions is the enhancement of population density® 
Transplanting the 30 day old seedling with a population of 

22,222 plante/ha during the first fortnight of September 

would increase the yield by about 5,q/ha over the normal 
population of 17,860 plents/ha. For the crops transplanted

late during the first fortnight of September a lesser dose
!

of 90 kg H/ha is more economical over the recommended dose 
of 120 kg M/ha, Thus5 transplanting proves to be -a sound 
agronomic practice in compensating the probable yield loss 

due to latei direct seeding®
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29*4 16.6 85
30.0 15.7 09
29.1 17.4 85
30.0 14.7 05

19.7 29.5 22,2 77
- 32.6 21.1 61
0*8 32.1 21.5 90
1.0 32,2 21,7 91
4.3 32.2 22.0 89

28.6 32,1 22,1 92
68.4 28.9 21.9 93

30.7 22.1 81
19.8 52.5 20.9 88
46.2 30.9 22.3 94

3.4 31.2 20.5 87
88.3 29.3 21.3 93
56.4 29.6 21.0 95
21,7 27.7 21,3 94
283.0 27-3 21.2 96

293.6 27,4 21.6 94
15.2 28.3 21.6 94
0.7 28.2 20.0 93
3.7 28.2 20.8 91
- 29.5 19.1 91
0.4 26.5 17.2 90
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3- 9 
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22-28 

Nov, 29-4 
5-11 

12-18 
19-25 

Dec o 26— 2 
3- 9 

10-16 
17-23 
24-31

Jen. 1- 7 
8-14 

15-21 
22-28

Dumber Standard week Rainfall (Temperature Relative 
(nun) (5C) humid itvW

Maxi— Mini— 0722 1422
mum mum ' hrs, hrs.

1979

Solar 
rad latte® 
cal em- 2

day*"1

235.4 
254.8
850.4
228.7
170.1
198.5
188.4 
231.0
239.4
178.4
213.3
188.1
254.3 
179.0
172.3 
217.0
201.8
252.4 
220.8 
226.7 
251.0

252.8
257.2 
250.0
251.2

Weather data for the cropping period (1979-82)
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AWEimiX I (Continued)

50*8 17.1
31.6 17.9
32.0 16.8 
33.3 16.5
34.7 19.1
34.9 19.3

Feu. 29- 4 
5-11 

12-18 
19-25 

Mar. 26- 4 
5-11

1980
32 4ug. 6-12 31.7 21.4 70 50
33 13-19 14.1 50.3 22.3 82 58
34 20-26 1.6 31.0 22.3 76 53
35 Sep. 27- 2 - 31.8 22.1 75 47
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49 3- 9 5.6 29.8 19,7 88 52
50 10-16 - 30.5 19.6 83 45
51 17-23 1.2 29.3 18,4 86 55
52 24-31 29.6 19.1 90 50
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4*0
5.7
6,6

19.0
11.6
75.4 
31.0

16.4 
59.2
74.1
29.2 
60.9 
23.0

£0.0
20.0
0.2
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15-21 
22-28 

I?eb. 29—' 4 
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12-18
19- 25 

Man. 26- 4
_____5-11
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20- 26 

Sep. 27- 2
3- 9 

10-16 
17-23 
24-30 

Oct. 1- 7 
8-14 

15-21 
22-28 

lov. 29- 4 
5-11 

12-18 
19-25 

Dec. 26-i 2 
3-9 

10-16

30.1 1B.3 83 42 220.0
30.8 17.3 90 40 241.6
28.7 18.9 82 50 192.0
30.6 18.4 88 48 242,0
31.9 15.4 87 38 251.3
32,0 18.9 85 38 244.0
32.1 18.2 77 36 252.0
32.2 15.4 73 25 263.0
33.8 15.9 77 17 273.5
33.9 20.1 06 50 257,2
30.2 22.8" 74 62 232.5
30.6 22,7 80 63 202,5
31.8 21.6 85 55 217.7
30.0 21,7 92 73 146.5
51.4 21.6 90 52 221.5
29.5 21.4 96 71 180.4
29.6 21.8 85 70 192.2
31.7 21.4 81 48 240.5
31.3 20.3 85 52 209.6
29.8 21.4 93 64 171.8
29.3 21.6 91 65 157.1
28.2 19.9 94 95 137.6
29,3 20.5 91 73 175.1
30.0 21.5 95 74 181.0
29.9 20.3 89 56 213.9
30.1 17.5 88 47 245.3
28.0 19.4 90 76 144.6
28.7 17.2 92 67 216,4
29.0 15.2 93 58 226.4
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APPENDIX I (Continued)
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APHSHDIX I (Continued) 
Mean of 30 years (1951 - 1980)

Rainfall (jam) Temperature Relative Hours of
°C humidity bright

Months    (5?> slmshine
Total Rainy

days
Maxi­
mum

Mini­
mum

0722
hra.

1422
hra.

January 6.0 0.59 29.0 17-8 87.5 46,5 8.7
February 6.8 0.49 31.5 18.3 84.2 41.0 9.3
March 16.7 0.69 34.3 20.1 81.8 34.0 10.0
April 29*1 2.1 35.1 23.0 84.0 55.2 8.9
Hay 68.0 3.0 34.0 23.1 71.6 48,5 6,6
June 40,8 2.8 31.8 23.0 78.8 55.8 9.7
July 54.9 3.0 30.1 22.3 83.2 58-7 4.3
August 34.6 3.0 50.7 22 .4 82.8 57.2 7.1
September 46.7 4.5 31.3 21.8 85.5 55.5 7.1
October 164.0 9.2 30.8 21.3 91.0 60.0 6.3
lovember 160.1 9.6 29.3 20,5 91.0 57.0 6,6
December 24.8 2.7 27.1 18.7 90.0 57.2 11.5
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